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No. 49. JANUART. 1867. 

ON LUNAR OBSERVATIONS. 

By W. R. BiRT, F.E.A.S. 

As many readers of the Register take an interest in Lunar 
matters, the following method of observing Lunar details for 
fixing relative position^ by which the trouble of consulting maps, 
drawings, or photographs in the Observatory may in some mea- 
sure be dispensed with, may be acceptable. 

In the absence of a micrometer, the eye-piece may be furnished 
with a pair of fine cross wires, or spider lines, placed in the focus 
of the eye lens. If the telescope be mounted equatorially, and 
provided with a clock movement, and the observer have with him 
a seconds watch, the operation will be greatly facilitated. 

Having £xed upon the portion of the sur&ce he wishes to ob- 
serve (the neighbourhood of the terminator affords the greatest 
number of small objects), the first thing is to select a known spot 
— crater, mountain, or otherwise. If a crater, the N. or S. edge 
should be made to run along the horizontal wire in the usual way ; 
and a conspicuous object preceding it on the wire, as well as one 
following it, shoidd be noted. These will give, if the adjustments 
be correct, the direction of the parallel of declination which 
crosses the spot at the time of observation, as well as the alignment 
of the three objects at thfi then state of libration. Should the 
known object not be preceded by one sufficiently conspicuous, two 
following it should be noted. When this is done, flie observer 
should bring the known spot to the centre of the field by placing 
it on the vertical wire and noting the second of time. He should 
then allow it to pass along the horizontal wire during a given 
number of seconds, say five or ten, if the clock is not on, but a 
longer period if the clock have a slower motion than that of the 
Moon. When the number of seconds have passed, he should note 
the most prominent olyect nearest, either preceding or following, 



2 On Lunar Observations. 

tlie Tertical wire ; this will give another object in the same align- 
ment, and will confine the portion of the sndGice under observation 
within easy limits. 

One of these terminal points shonld now be brought to ihe 
centre of the field as before ; and if the motion of the Moon past 
the vertical wire be sofficientlj slow, all the intermediate and 
immediately neighbonring features, as crater, mountain, yallej, 
promontoiy, &c., maybe readily noted and inserted in the record 
of observation. 

Having recorded the features observed, a neighbonring promi- 
nent spot, or the opposite edge of the crater — should a sufficiently 
large one have been chosen for the first series of observations—* 
may be made the principal object for a second series, and so on. 

If the features, the alignments of which have been given by 
the observations, be sufficiently but briefly described, it will not 
be difficult — at leisure, although as soon after the observations as 
may be convenient would be desirable — either to identify them oa 
the maps, drawings, and photographs, or to determine their omis- 
sion or absence, as the case may be ; and if the observer be in 
possession of the means of symbolizing them, their relative posi- 
tion with respect to known and symbolized features, as well as 
their symbolical designations, may at once heficed. 

To each night's series of observations, the day elapsed of the 
Julian period — Nautical Almanac^ p. xx. of every month — should 
be appended, as well as the Moon's latitude N. or S. to the nearest 
minute, and her nearest distance in hours from apogee or perigee. 
(See Nautical Almanac^ p. xii. of every month.) Her latitude will 
indicate the direction S. or N., and her distance fiiom the nearest 
apse the direction W. or E., in which the objects observed are 
more or less fiivourably situated with r^ard to the Moon's centre 
for seeing minute details. 

It would be well if observers were, as a general rule, to select 
zones of not more than five degrees of latitude for observation. 
Beer and Madler's and Lohrmann's maps (see Astronomical 
Register, January 1866, p. 25) would materially aid in ascer- 
taining the most conspicuous objects in the zone selected ; so 
that, whenever the Moon appeared above the horizon, and atmo- 
spheric conditions were favourable, these objects would indicate 
llie portion of the zone nearest the terminator, and thus good 
obs^ations of small and delicate objects might be obtained. 
Although this method would be very excellent for ascertaining 
features not yet placed on record, it is not proposed with a view 
of interfering with another and very important class of observa- 
tions — ^viz. the study of particular regions, with a view to the pro- 
duction of large drawings, giving the appearances of objects under 
different states of libration and illumination, or the drawing up 



Meeting of the Royal Astronomical Society. 3 

of monograms of such regions. Tlie great number of very minute 
objects discoverable with large apertures, suggests the desirability 
of employing a scale for these purposes of not less than 200 inches 
in the Moon's diameter. 



ROYAL ASTRONOMICAL SOCIETY. 



Second Meeting, December 14, 1866. 

The Eev. C. Pritchard, M.A., F.R.S., President^ in the Chair. 

Secretaries — Mr. Hodgson and Mr. Stone. 

The minutes of the last meeting were read and confirmed. 

Twenty-five presents were announced, and the thanks of the 
meeting given to the respective donors. 

The President said : We are in a dilemma this evening — not 
from the paucity of papers, but fi:om their abundance, especially 
on the subject of the Luminous Meteors. There is, however, 
one paper, being Sir John HerscheFs introduction to his father's 
double-star measures, which claims our first attention; afler 
which I propose to take a paper, by the Astronomer Royal, on 
the November star shower. 

Mr. Hodgson stated that Sir John Herschel's contribution con- 
sisted of the extensive series of double-star observations made by 
Sir William Herschel, and all in his handwriting or that of his 
sister, which had been reduced entirely by Sir John Herschel, 
and which he (Mr. H.) thought the most interesting . paper of 
this or perhaps any other century. In introduciDg the measures, 
Sir John stated that he found great objections existed to 
printing them as left by his father, inasmuch as each measure 
was accompanied by a diagram, to illustrate the positions, which 
were entered in quadrants instead of pa;*ts of a circle ; and also 
that the measures being made with difierent micrometers, he 
thought great confusion would result, and he had therefore 
reduced them to the corresponding positions and measures now 
in use. 

The President explained the part he had taken in procuring 
this important work, and expressed the esteem and respect he 
felt towards Sir John Herschel in language which he requested 
might not be reported. 

The Astronomer Royal fully concurred in Mr. Pritchard'a 
remarks, and said that the pecidiar value of the Greenwich 
observations arose firom the constant succession of eminent men 
having directed their attention to the same object ; and so with 
the family of the Herschels, which presented a line of astronomers. 
He had long known Sir John, and knew how much he was 
desirous of keeping up his father*s reputation, the latter having 
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been the founder of Sidereal Astronomy, which, after Sir William 
Herschel, had been carried on so ably by his son, and had also 
led to the researches of the illustrious Struve. 

On the November Meteors : by the Astronomer Royal. 

"With regard to the" splendid display of the 13th ultimo, 
Mr. Airy said he was not able to observe many personally, but 
had to point out what was done by a corps- of eight observers 
organised at Greenwich. First, as to the distribution in time : 
the obsei-vers looked in different directions, and they believed 
that it was not often that any two observed the same meteor. 
Notwithstanding the inevitable fatigue of watching, and the 
necessity of some pauses for refreshment, &c., 8,500 were counted, 
and the general idea was that about 1 2,000 were really seen. 
The numbers in each five minutes were counted, and Mr. Glaisher 
had thrown the result into the form of a curve in the diagram 
exhibited. From 11 to 12, but few meteors were seen; after 
which they occurred in great numbers, the maximum being at 
20 minutes past i ; after this they decreased, but presently made 
a fresh start — a fact corroborated by other communications 
received. The number shown by the diagram in successive 
periods was probably more accurate than any previous estima- 
tions. Next, as to the point of radiation, Mr. Airy referred to two 
charts — one produced from the Greenwich observations, the other 
sent by Mr. Alexander Herschel. In the former, the results of 
only the four best observers were used. In both charts a singular 
deficiency of meteor paths would be noticed on one side, and 
that the side of the heavens which was rising. To understand 
this, we must consider the motion of the earth in its orbit and on 
its axis ; and as some assumption or theory must necessarily be 
made as to the meteors, we suppose them to be bodies somewhat 
like marbles,' travelling in space. Then, so long as the point of 
observation is on the following side of the earth, we shall see no 
meteors ; but when rotation brings the observer to the position 
that his motion coincides in direction with the point the meteors 
are in, and is advancing towards them, they will become abim- 
dant. Thus, there is always a deficiency on the side of the rising 
stars. If y Leonis and e Leonis were joined by an arc, the 
point of radiation would be 1° north of the middle of the curve. 
This is shown by both charts. The first determination of this 
point was received from Mr. Herbert Airy, who had to take a 
walk at Cambridge between 4 and 5 o'clock in the morning, and 
noticed the radiant point very carefully ; all the subsequently 
received observations concur in showing the same position. The 
divergence is only an effect of perspective, being the direct 
opposite of the vanishing point. As to the effect of the resistance 
of the air, or the earth's attraction influencing their paths, Mr, 
Airy thought at present these effects were doubtful. Had the 
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meteors been stationaiy, they would have been seen always in the 
point to which the earth was advancing instead of 1 1° north of it, 
and moving pei'pendicularly to the plane of the ecliptic. The 
Astronomer Royal had made a rough mathematical investigation 
of their paths, and foimd that the inclination of the orbits of the 
meteors was about 1 9^. He also wished to call attention to two 
papers on the subject, by Mr. Newton, in the " American Journal 
of Science," some years ago. These coJlectthe original accounts of 
the star showers from the earliest time, and show their probable 
recurrence about every 33 years. Mr. Newton's general idea is, 
that there is a ring of meteors moving in an elliptical orbit, the 
motion being retrograde, and the period about 354*6 days. 
We thus get the recurrence of the masses in about 33 years. 
These papers are the standard authorities up to the time they 
were written ; and Mr. A.'8 present paper and similar ones were 
a step forward in the discussion of the interesting subject. 
Mr. Alex. Herschel saw a meteor standing still and blazing at 
him f and Mr. Lynn saw the same thing. Of course this meteor 
was coming directly towards us. He (Mr. A.) trusted that the 
display would now be regularly looked for. The last American 
advices stated that, although many meteors were seen on the 
preceding and following nights, the great display was not seen 
there at all. We were now in a different stage of knowledge on 
the subject. Formerly we only knew we might see such a 
shower ; but now we know the definite part of the sky from 
which they would come, and that it was no use looking out at 8 
or 9 o'clock, but only in the early morning hours when that point 
was well risen above the horizon. 

On the Anticipated Disappearance of all Jupiter's Satellites at 
once. 

This was another paper by Mr. Airy, intended as a warning to 
all who liked to see extraordinary sights, Mr. Dawes once saw 
Jupiter without any satellites, and there was another similar 
observation recorded somewhere.* On August 2 1 st next year, 
Jupiter would be seen without his moons for if hoiu-, and the 
observation may be made in this country. On several days — 
August 1 2th and 28th, and September 4th — three satellites will be 
hidden simultaneously, but not the fourth. There is a law that 
when the first and third are eclipsed, occulted, or otherwise hidden, 
the second, being exactly opposite, is also invisible, so that three 
often disappear ; but for all four to be absent is very rare. 

Mr. Airy also stated that on last Tuesday night, at 17 
minutes past 12, the watchman at Greenwich Observatory felt a 

* There are several — Molyneux, November 2, 1681, o.s.; Sir W. Herschel, 
May 23, I Sox; WaUis, Apnl 15, 1826; and Griesbach, Sept. 27, 1843. — 
T. W. B. 
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smart shock, and he would be glad to know whether it had been 
felt by anyone else, and whether it could be traced to an explo- 
sion of gas or gunpowder, or was an earthquake. 

The President : Now comes our dilemma. What are we to do 
with the mass of papers we have received on this subject ? They 
are far more than can be read even in abstract to-night. So &ir 
as I can see, we had better read a letter from Sir John Herschel, 
stating what he saw ; and then if any gentleman who has sent ns 
a paper will come forward and read it himself, and allow me and 
others to ask him some questions upon it, I think we shall elicit 
all the information time wiU permit. 

Mr. Hodgson suggested that an abstract of Mr. Newton's 
papers should be given in the Monthly Notices as a starting-point 
of information. 

The President : Mr. Newton's great point is that from a.d. 
900 to 1833, there have been star-showers recorded about every 
33 years, or some multiple of that period. Sometimes they 
occur three years in succession ; at others, one or more are 
dropped. It is therefore likely there may be another shower 
next year ; but perhaps an hour or two later. I should also like 
to ask the Astronomer Royal whether a great astronomical 
problem is not involved in these meteor showers ? 

The Astronomer Royal quite agreed with Mr. Hodgson's sug- 
gestion. 

On the November Meteors : by Sir John Herschel. 

The author stated that his attention was principally directed 
to determining the radiant point. This has been generally said 
to be near y Leonis ; but the real point is higher, being in long. 
142° 10', and lat. 10** 15' N. Several circumstances concurred 
in making him fix on this as the radiant point. On three occa- 
sions meteors were seen in the very spot, devoid of trains, and on 
extinction lefl only a nebulous light. In one case a meteor 6° 
or 8° from the radiant point lefl a vaporous train which lasted 
zm. 40s., and afforded time for tracing its course back to the point 
in question ; and the calculation from the earth's place, compared 
with this point, shows that y Leonis is not the precise focus of, 
divergence. Most probably the meteors are moving in a circular 
orbit of nearly the same diameter as the earth's, but in the opposite 
direction, with an inclination of 19° 53' to the ecliptic. A more 
persistent train than the one noticed was seen near Sirius. It 
was bright for six minutes, during which it drifted southwards, 
changing its direction till it was at right angles to its original 
position. 

The President : I noted the radiant point, and marked it on a 
map. Three days afterwards Sir J. Herschel's letter arrived, 
and I found the place agreed with his. 
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Mr. De la Rue, at the President's request, narrated bis obser- 
yations. The nigbt of tbe I3tb-i4tb November was fine, with a 
few occasional clouds. The wind was high, and it was very cold. 
The noise caused by the wind and the trees prevented any sound 
from meteors bursting being heard, supposing such had been 
produced. Mr. De la Rue was assisted by Mr. Reynolds and a 
nephew ; and although he had often seen finer individual meteors 
than any on this night, the magnificence of the display for 
number was wonderful. The greatest number was seen between 
iih. 45m. and ih. 20m.. At ih. 43m. the number per minute 
was sensibly less. With three exceptions, all radiated from Leo. 
Those seen exactly at the radiant point appeared as bright specks 
which got brighter, and then faded out. Orion and the Great 
Bear were specially favoured. One train lasted three minutes; 
others were observed to break aAd curl up, drifting the whole 
of the time. One, which lasted 2m. 1 3s., gathered into a spiral 
form, and several nebulous masses were picked up with an opera 
glass, which were parts of the trains \^ by meteors not seen. 
About I o'clock the continuous shower was like the "bouquet" 
of a display of fireworks, but having a downward rush to the 
western horizon, instead of upwards. 

The President : Not one of the spectroscope observers seems to 
have succeeded. 

Mr. Browning : I have sent a paper to Mr. Alex. Herschel 
stating I saw difierences in the spectra of some meteors; not 
lines, but in some the colour was nearly all yellow — in others 
the yellow preponderated — one had a sharp yellow line and two 
green ones. 

The Astronomer Royal : Mr. Glaisher informed me this morn- 
ing that of all the papers he had received, not one recorded a 
distinct observation of the line D. This line is so easily produced 
by accident, such as opening and shutting a book sharply, when 
looking at a fiame, that we are anxious its presence should be dis- 
tinctly proved. 

Mr. Browning : When the train was homogeneous in colour, 
the spectrum was, so too. 

Mr. De la Rue : To produce the line D by accident, the sodium 
dust must be heated. This could not happen in observing meteor 
spectra, no lamp being present. Mr. De la Rue continued his 
account. The general colour of the meteors was blue — some- 
times green. At I2h. 41m. he only counted 4 in a minute ; at i 
o'clock, 21 ; firom ih. to ih. 20m., 33, 37, and 33 ; and Mr. Rey- 
nolds, looking the other way, 3 1, 29, and 30. The two observers 
estimated they noticed two-tihirds of all that passed. At ih. 50m. 
the number was 25 per minute; at 2h. 25m, only 3; and at 
2h. 27m., 14 in the same time. 
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. The President : These maxima and minima may be of great 
importance in fixing the shape of the ring. I think we may 
come to the conclusion that we have no very great evidence of 
their nature from spectrum analysis, but only approximative. I 
would ask Mr. De- la Rue, who has a good eye for colour, whether 
he saw, as I did, any change of colour in the trains. I made a 
list of 53, of which the times were taken. One shot across 
Orion, became nearly extinct, and then burst out again. 

Mr. Browning : You must not expect the same evidence as 
when looking at stats with an ordinaiy spectroscope. The very 
construction of the instrument for meteors precludes any sharp 
boundary of the spectrum or lines. All tibat you can get is 
diffused light and differences in it. 

The Astronomer Royal : But not long ago D was seen in the 
same instruments, while it was not observed now. 

The Rev. F. Hewlett : I was up the whole night, and have sent 
in a paper containing the numbers seen and the courses of 50, 
for reduction by Mr. Glaisher. The colours are noted, and the 
hour and minute just before explosion given. Many assumed a 
ruddy tint at the end of the train. 

The President : There are many records of three changes of 
colour. 

Mr. Lockyer: The colour was generally pale straw, then 
green or blue, and afterwards ruddy. Sometimes these tints 
were most beautiful. Another thing may be important. la 
some cases the trains seemed to cease ; that is, there were inter- 
vals between the meteors and their trains. Professor Phillips 
has noticed and sketched this appearance, and Mr. Marth also 
observed it. There may have been not only the explosion of the 
meteors, but incandescence of our atmosphere. 

The President : Has the spindle form of train been observed 
by anyone here ? 

The Astronomer Royal : Many noted this form. 

Mr. Stone : Is it meant by this that the broadest part of the 
train was central? 

Professor Adams : One part of a train was often more persis- 
tent than the rest. The centre would remain after the ends had 
faded out — often a minute longej. 

Captain Noble : The form of tlie train was spindle-diaped in 
several ; one was very persistent, and lasted ^-vq or six minutes, 
till a cloud obscured it. This was about ih. iim. I did not 
see the meteor ; but the train when noticed was long, and like the 
nebula in Andromeda* I then fimcied — ^but it may have been 
only fancy — there was some spiral motion, after which it became 
squarer, and the clouds covered it. 

The President ; We have done with colour and form. The 
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very same maxima and minima were observed at many places 
besides Greenwich. This is not without a meaning, and may 
tend to show the form of the stratum of meteors. Can any 
member present corroborate the fact ? 

Mr. Hewlett : I kept a record the whole night, and believei 
that between ih. 2m. and ih. lom. there were 200 per minute. 
There were numerous lulls, and then increased outbursts. I 
noticed this in my communication to Mr. Alex. Herschel, and 
put a note of intetrogation to it. 

; Professor Adams : Every observer noticed these lulls, and also 
that at particular moments the meteors affected particular parts 
of the heavens more than others. There might be very few af 
one place, and in another direction tibe display would be magni- 
ficent. I did not notice any but one radiant point, as some 
persons did. 

The President: There were several other distinct radiant 
points. 

Mr. Chambers : I saw several meteors diverge from the con- 
stellation Pegasus. 

Professor Adams : There were plenty of stragglers, but no 
other marked radiant point could be fixed on. 

Mr. Stone corroborated this statement. 

Mr. De la Rue : There were very many meteors converged to 
Pegasus, but none radiating from it. 

The President : This discussion will serve to guide observers 
in future as to the points requiring attention. It is quite certain 
that good observers affirm there were other radiant points. 

Mr. Howlett : I saw only four exceptions — two intersected in 
the Great Bear, and two in Orion. 

The President: The subject has become a cosmical-astro- 
nomical one, and must now get into the hands of the mathe- 
matician. 

Mr. Howlett : How will they deal with such as one which took 
a curvilinear path round the Pleiades ? 

Mr. De la Rue ; The Zodiacal light was seen on the night in 
question, and there was a glow in the sky round the radiant 
point. Now, these meteoric bodies going roimd the Sun would 
reflect the Sun^s light like the planets : might it not be possible 
to see them by this light on other occasions ? The Zodiacal light 
itself may be a mass of such dust. 

The President : We have a large mass of meteoric matter 
revolving in an orbit nearly circular in 354 or 365 days, at an 
angle of 19**: cannot some of our big telescopes show these 
bodies ? 

Mr. De la Rue : Or might they not be seen with the unassisted 
eye? 
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The President : One obaervntion amoimti to this: llie obsenrer 
did not go to bed till sunrise, and was rewarded by a brilliant 
display of the Zodiacal light, the apex reaching to Leo. Now, 
everybody during the star shower noticed a phosphorescence or 
glow in this quarter: might it not hare been llie Zodiacal light? 

Professor Adams said that he proposed to give some infonnation 
as to the elements of the orbit of the meteoric ring, deduced from 
his observations of the radiant point, on the determination of 
which such orbit depends. He did not know whether Sir J. 
Herschel assigned any limits of error to his result, but liia 
(Mr. Adamses) differed a little from it; his observations were 
made about ih. 15m., and were not upon meteors in Leo, which 
looked mere points, but upon those near, which, leaving 
short trains, could have them traced back. The five stars 
of Leo were laid down very accurately on a chart, and then the 
intersecting paths showed the true centre of the ellipse to be in 
long. 143° 20' and lat. 8** 56'. [The President: This is lower 
than any other result.] From this determination all the elements 
of the orbit were deduced. He had taken Mr. Newton's period 
of 3.54 days, although he was not quite satisfied with it. This 
gives the major axis, and hence the velocity and true direction 
can be calculated. The inclination was 1 8° 7', and the actual 
velocity 18 miles per second, which, being opposed to the 
Earth's motion, made the relative speed about double, or 36 miles* 
He had used the latest and larger solar parallax, and smaller - 
dimensions of the Earth's orbit, which made his result different 
to others. The Earth's longitude was 51° 28', and its centre 
would be moving in a tangent to its orbit and to a point 90° 
distant if that orbit were circular ; but it is really elliptic, and 
we on the Earth's surface are moving round its centre, so that 
the actual direction of the spot is a little different. The correction 
due to both causes is 55'. The point 90° in advance of the 
Earth is 141° 28', which corrected gives 142° 23', my deter- 
mination. Herschel's is slightly less. The meteors are moving 
outwards, and crossing our orbit at a small angle. The eccentricity 
is between '04 and -05. 

The President : When all the radiant points are before you, I 
trust you will give them their proper weights, and re-compute 
these elements. 

Mr. Hodgson : I should be glad to hear of a meteor which at 
3h. 6m. burst apparently so near me that had anyone else seen 
it the distance could be jiscertained. 

Mr. Stone said he had an unpleasant duty to perform; but 
having written to Professor Watson, of Ann Arbor, to know 
whether Mr. Barker's letter of May 1 7th contained, as he stated, 
a full accoTmt of his observations of T Coronae on May 4th, 8th,- 
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and 9t]i, be had received an ansWer that Mr. Barker's letter gave 
no particulars of such observations, but merely said thali, refwing 
to the observation of May 14th, he (Mr. Barker) thought he had 
seen a strange star there about a fortnight earlier, and if so, it 
was equal to a Coronae. The alleged observations were there- 
fore mere conjecture, and worthless as proving the brightness of 
the'star earlier than May 12th. 

After notice that the next meeting would be made special to 
consider the byelaws relating to the medal, 

The meeting (which was very crowded) adjourned. 
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N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 



CONCEALMENT OF THE LXWAB CRATER '*LINNEr 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir,— Herr Schmidt, the Director of the Observatory at Athens, Trritiiig 
under date of the 17th of November 1866, announces the interesting fact 
that the crater " Linn^," of about 5' 6 English miles in diameter, situated 
on the Mare Serenitatis — its position as a point of the first order, deter- 
mined bj Lohrmann and Beer and Madler, being 11^ 32' 28" W. longitude, 
and 27° 47' 1 3'' N. latitude — has disappeared. This illustrious astronomer, 
who has devoted more than a quarter of a century to the study of the 
Moon's surface, has known the crater **Linn6'* since 1841, and had never 
found it difficult until October 1866, when, instead of the well-marked 
deep crater, he saw only a glimmer — a little whitish cloud — ^in *its place, and 
this he found to be the case in November. On both occasions the Sun was 
at a low altitude above the horizon of "Linn^," when similar craters are 
seen with the greatest distinctness. 

This, I apprehend, is most probably an instance of concealment ; and 
perhaps if observers keep an attentive watch on the object, some addition 
to our knowledge of lunar physics may be obtained. Schroter records 
several instances of distinct objects having been obscured, and the pages of 
the Register bear testimony to one or two recent instances perhaps of 
the same kind. In YoL ii. p. 10 — Jan. 1864 — is a notice of the second cone 
in Tycho, which I believe had not been placed on record previously^ For a 
long time before I saw it, I found great difficulty in " looking into Tycho ;" I 
could never get it, as I imagined, into focus. In connection with this 
subject, but of an opposite character, Mr. Hunt's letter, preceding mine, will 
be read with interest. 

As to the probability of new craters being opened on the Moon's surface, 
allow me to refer the reader to Vol. ii. p. i83-i-August 1864 ; also to the 
same vol. p. 295 — December 1864. In the last communication, a similar 
appearance to that described by Heir Schmidt is mentioned, and it was in 
the locality o( the whitish cloud, when H had passed away, that Mr. Knott 

discovered the pair of minute craters iC^' and iC^* on December 12, 1864 
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(see Vol. iii. p. 263) — November 1865. In Vol. iii. p. 189 — July 1865, 
p. 207; August 1865, p. 252; October 1865, the reader will find yariouB 
notices of the same interesting region. 

It is to be hoped that observers, especially those who have large apertures, 
will from time to time carefully scrutinise the regions alluded to on the 
Mare Crisium and the Mare Serenitatis. The neighbourhood of Carlini, on 
the Mare Imbriumj to which Mr. Williams's communication — ^Vol. iv. p. 1 5, 
January 1866 — refers, is also likely to afford phenomena of the same 
character. 

Begging the favour of an early insertion, 

I remain, your obedient servant, 
Victoria Observatory, 42 Sewardstone Eoad West, W. R. BIET. 

Victoria Park, London, N.E. : November 30, 1866. 

P.S. — ^December 14, 1866, 4.45 Cr.M.T. — Observed Linn^, and found 
it, as Schmidt describes, a diffuse patch of light of probably not more than 
3°. This is a rough estimate, as clouds were passing. Definition very good 
when I first saw the spot. The crater is certainly obscured. No shadow 
visible ; nor could I see into the crater. The two craters, A and 6 of B 
and M, west of the streak across the Mare Serenitatis, both smaller than 
Linn6, are very distinct with the shadows within them. — ^W. K. B.* 



THE NOVEMMR METEORS. 



TO THE EDITOE OF THE ASTRONOMICAL REGISTER. 

Sir, — It is impossible adequately to describe the beautiful meteoric dis- 
play which was witnessed in this locality by thousands of spectators on the 
evening of the 13th of November and the morning of the 14th. During 
the day the weathei:^ was tolerably clear and fine, and presaged a suitable 
evening for observation ; but as daylight waned a severe storm of rain and a 
strong gale from the NW. swept across the earth, and the heavens were wrapped 
in blackness. At 7 o'clock the clouds cleared off, and the stars,. in countless 
myriads, shone resplendently. From 7 o'clock till 1 1 occasional meteors shot 
across the sky, the avant couriers of the coming army, but not more in number 
than are usually seen on a clear November evening ; they were sufficient, 
however, to raise the expectant spirits of outlookers, who had been sadly 
disappointed by the unusual absence of meteors on the previous evening. 
At 1 1 Leo Major began to rise majestically from the eastern horizon, and 
luminous meteors, with trains of various degrees of brilliancy and per- 
manence, shot across the heavens. The number visible from 11 o'clock 

* The following note appears in the AtTienceum : — 

" On Thursday evening, December 13, I spent a conple of hours with Mr. Birt and 
iSx, Talmage, at Mr. Barclay's Observatory, Leyton, examining the spot with the lo-inch 
refractor. During this time the moon was constantly covered with a very fine veil 
of cloud, but Bessel and its shadows were very distinctly visible. No trace of Linn6 to 
be seen. Our impression was that Linn6 ought certainly to be visible under the cir- 
cumstances, which allowed such very distinct observation of the neighbouring Bessel. 
I have this morning a note from Mr. Talmage to inform me, that after Mr. Birt and 
myself had left the Observatory, under the impression that all further chance of observa- 
tion was gone, the clouds suddenly cleared quite away, giving him an unexceptionable 
opportunity of examination. He then found that a spot he had previously taken for 
t<inn6 was Sulpicius Gallus, and that no trace qf LinnH was visible, but that where it 
should be there was a faint circular cloud-like spot ('petit nuage blanchAtre* of Herr 
Schmidt). Mr. Talmage was enabled carefully to verify the fact that the cloud occupies 
the exact position that the crater Linn6 should hold. 

" BOBEBT JAMES MAKN, M.D.'* 
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nntil about i% ayeraged about three per minute, and with rare exceptions 
all rose from the horizon in the neighbourhood of the ascending Leo, or, if 
not springing from the horizon, the radii carried backward converged 
upon that point. From 12 till 1.15 the display rapidly increased in gran- 
deur and bnlliancy, and at 1.15 arrived at a maximum, at which time one 
pair of eyes alone directed towards Leo saw upon an average two meteors 

?er second, and occasionally ten or twelve were visible at the same instant, 
during the entire night the sky was imdouded. AU the lines of flight 
converged, on Leo Major, and the point towards which they appeared to 
converge was one about 1° south of 7 Leonis. About 50 per cent, of the 
meteors were without trains, and the remaining 50 per cent, had trains of 
greater or lesser brilliancy. Some trains emitted a white light ; others 
were light red ; but the majority were either faint blue or a more or less 
deep green. With the exceptionof those afterwards referred to, few of the 
trains remained visible more than eight seconds, and the majority not more 
than two or three seconds. Several of the meteors visible on the horizon 
near to Leo, and in the neighbourhood of Cancer, had a distinctly globular 
form, and well-defined discs, as large as that of Jupitelr when seen through 
a good terrestrial prospect glass. One globular meteor passed northws^ 
along the horizon. One appeared double, and the nuclei rolled over each 
other during their passage. Two were seen to burst into large fragments ; 
but the vast majority sped steadily and smoothly across the heavens, and 
became suddenly extinguished. - 

From I.I 5 to 2 o'clock the meteors gradually declined in number, but 
not in brilliancy ; and after that period, tintil Leo had risen nearly to the 
meridian, occasional beautiful meteors appeared, showing Leo as a focus of 
emanation ; indeed the display during the whole night seemed as though 
celestial fireworks were being shot from a huge revolving mortar in that 
part of the heavens. At 2.10 a beautiful and very luminous meteor passed 
through Cassiopeia aud onward to ^ Pegasi, where it became extinct ; but 
left a long line of luminous matter, which became gradually condensed into 
a cluster not unlike a faint nebula when seen through a telescope ; the line 
and cluster moved about 5°, and remained visible for four minutes. At 
2.40 a very fine meteor — indeed by far the finest I witnessed during the 
night— exhibited itself, passing from Leo north of o and fi Ursa Majoris, 
skirting Polaris, and becoming invisible near Alderaman in Cepheus. It 
left a train like a strong shaft of molten silver several minutes in width 
and about 1 5^ in length, which illuminated the entire neighbourhood. 

This beautiftd luminous train became gradually bent and distorted, like 
a typical serpent or an open skein of silk when thrown upon a table ; it 
continued slowly to bend, until it assumed the shape of an irregular L, and 
finally resembled the jaw of a whale or horse-shoe, which covered the entire 
area of Cepheus, the summit of the arch pointed to Ursa Major and curved 
round ^ Cepheii. This phenomenon was visible 15 minutes, and very dis- 
tinctly 10 minutes. 

. At frequent intervals during the night vivid flashes of light rose from the 
Eastern and ESE. horizons ; they were sudden and circumscribed, unlike 
ordinary lightning flashes. No reports were heard at or after the bursting 
or disappearance of any meteor. On the zone or belt meteoric theory, I 
confess myself at a loss to account for the apparent radiation of all the 
meteors from the point in Leo, and see special difficulties in the fact that 
not one of the thousands seen crossed a small circle about 5° in diameter 
south of 7 Leonis. "Will any of your readers please to enlighten me, as by 
so doing they would confer a favour on other amateur astronomers to whom 
the same difficulty has presented itself? — I am, yours respectfully, 
Newcastle-on-tyne: Nov. 19, 1866. T. P. BARKAS. 
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^i, — ^I do not know whether I ean add anything of interest to the 
nnmezons communications already sent to you concerning the star shower of 
last month. 

On Monday, November z i, at 6 p.m. there was thick darkness, and on- 
wards till I went to bed. This surprised me, as the moon did not set tiU a 
quarter past S. At 3 next morning I looked ont and noticed a luminosity 
to the south and west, which I could only ascribe to the nebulous atmo- 
sphere into idiich we were entering. Some stars, which I guessed to belong 
to Orion, loomed large through the mist. 

On Tuesday eyening there were occasional shots, like the advanced skir- 
mishing of an appr^tching host. Lightning flashes appeared in the 
horizon. Being rather fatigued by unusual exercise, I did not think it 
necessary to station myself at a J^£. window till near 12. My longitude 
is 25' 40" W. of Greenwich, and by so much sooner the celestial pyrophasia 
was earlier in London. I soon saw that counting would be hazardous to 
accnracy, and I got a blank book and with a pencil made a stroke for each 
observation. Towards 2 they began to be less frequent ; but on going to a 
window looking to the SW. I saw them still numerous. I attempted in 
some instances to indicate the lengtJi of the trajectory. Thus many were 
only 2® or 3° long. They were denoted by a fine \ inch. But I found 
some lines 3 inches long » 30°. Towards the horizon ther^ were clouds, and 
the sudden outburst there was like a bull's-eye lamp flashed through the 
misty night. - , 

The total number in my book was 4S7, which I estimate as about a quarter 
of what might have been counted. Or if the visible sky be taken as a term 
of the ratio, 20 times this number might have been counted =9,740. 

I am, Sir, yours, dz;c.| 

Bortadown: Dec. 14, 1866. T. B. 



THE EQUATORIAL AS A TRANSIT INSTRUMENT, 



TO THE EDITOE OF THE ASTEONOMICAL EEGISTER. 

Sir, — ^Having been for some length, of time in possession of a 6-inch 
telescope, by Cooke, of York, which was made with the view to its being 
used not only as an equatorial, but also, if possible, as a transit instrument, 
it may perhaps be of interest to many amateurs to know how that object 
has been satisfactorily attained, as, for a period of more than twelve 
months, I have been enabled to get the time to within half a second. 

The instrument is made, I believe, as true as hands can make it, and 
every care has been used to set it up as properly as circumstances will 
permit. The foundation is a bed of several courses of brick laid on the 
sand of which the ground consists, and on the bricks is a large thick flag 
nearly a ton weight, which was placed in its present position, and very 
carefully levelled, some time before this telescope was put upon it. The 
instrument itself weighs nearly a ton ; and although it has been now more 
than two years in its present position, the flag is as level as when it was 
flrst set upon it. 

I have been particular in this description, as many persons might say 
that their instruments are not well placed, and therefore they never could 
get the time properly ; but I think that, with care, anyone with an equato- 
rial, properly mounted as such, may by this plan get the time very well, 
although the foundation may not be quite as good as might be wished. 

The first thing to be done is to get the instrument placed as correctly as 
may be, and I attach great importance to its being perfectly upright. I am 
not writing for any but my fellow-amateurs, and consequently don't intend 
to go into the science of the matter, or consider how the equatorial attached 
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to a regtilar obseryatory ought to be fixed. I merely suppose that the 
amateur has got his telescope so placed that he can find the stars readily in 
the daytime — as, if he can do that^ the rest is tolerably easy. His transit 
eye-piece must be pretty nearly adjusted for coUimation, and it is recom- 
mended that he should use it so that the stars come into view, and up to 
the first wire, always on the same side of the eye-piece. In my own prac- 
tice, I am content to use only Nautical Almanac stars, from the zenith to 
as far south as I can see. It is presumed that he has determined his longi- 
tude pretty correctly, and from some source or other to know his correct 
sidereal time, and, moreover, to have on the instrument a sensitive level. 

If now he will level the instrument as carefully as possible, rfter setting 
on to a star as near the zenith as may be, and note the transit^ he will find 
out the error of his instrument, or his level, and he is ready to begin to set 
it right the next time he observes the star. 

When the star comes into the field, let him note the beats of his clock, 
and, with his hand on the " slow motion," he can pretty nearly put the star 
on the^r^^ wire at the correct time when it ought to be there, and then he 
can note when it is on the middle wire, and if he has hit the mark the 
middle wire will give him the right time for that star. He must then look 
to his level, and, if necessary, alter it so as to make it read correctly. It 
is absolutely necessary to success that the level should then be firmly fas- 
tened to the instrument, as no levelling in the ordinary way will answer at 
all. Let him observe the same star at the next opportunity,, setting as 
before on the star, and then levelling with the slow motion, and if he has 
succeeded in getting the time correctly, all well ; if not, make the star, as 
before, come to the wires at the right time, and alter the level. The great 
secret is to get the level right, and he must persevere until he gets the level 
to tell Tiim when his middle wire is in the meridian. To this end it must 
be fast to the instrument, and have as long a bubble as possible. 

Having got the time correctly with a zenith star, let him set on a low 
star south, and then level as before and note the transit. If he gets the 
time correctly his instrument is right, and he will have his reward for his 
patience in always afterwards, with using due care, getting the time cor- 
rectly. But should the low star give a different time, the error is in placing 
the instrument, and it must be moved in azimuth so as to make it correct. 

It is, perhaps, easier to describe all this than to do it ; but whoever 
wishes to be able to get the time for himself, being only in possession of an 
equatorial, will not find his labour thrown away, because when it is once 
set right, my experience justifies me in saying that he can get the time as 
well with that as with a transit instrument. 

But four things are necessary — viz., a properly-made instrument, a sensi- 
tive level (having a long bubble) made fast to the instrument, the correct 
sidereal time at the place, and a fair stock of patience. 

The following are the results of one night's observations which I got 
after fixing mine, and I shall be glad if they induce others, with suitable 
instruments, to set about doing the same for themselves : — 

o / // 

$ Draconis + 52*24 Chronometer error + 57-63 highest star. 

fi Hercnlis 27-48 „ + 57*52 

y Draconis + 5'*3* » + 5742 

/Sagittarii — 21* 5 „ + 57-51 lowest star, 

a Lyrse + 3^*40 » + 57*86 largest star. 

/9 LyrsB 33* » 3 » + 57*49 

( AquilsB 13*40 „ + 57*54 

« AquilfiB 1 1 -21 „ + 57*36 

9 Aquilae + 251 „ + 57*35 

Mean . . + 57*52 
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It may, perhaps, be desirable to mention that I always leare the instru- 
ment leTelled and ready for taking a transit, as by that means th^ spirit in 
the level is settled hj the time I want to use it, and I have only to make 
the final adjustment just before taking the time. 

I am, Sir, yours respectfully, 
Waterloo, near Liverpool : JNO. JOYNSON. 

13th Nov. 1866. 



THE PLANET MARS. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — Allow me to thank Mr. Proctor for the kind manner in which he 
has pointed out the error I am dorry to find I have made respecting the 
diameter of Mars. The reasons he adduces for the smaller apparent 
diameter occurred to myself also, but I deferred to the authority of the 
NaviicaL Almanac^ and the morp so as the figures given therein appear in 
an Ephemeris for the opposition, specially. 

On looking more closely, however, I am glad to find that it is not *' &oni 
the little care with which the column of semi-diameters is drawn up " that a 
magnitude apparently larger is assigned to Mars for 1866-7 ^1^^ ^<>^ 1864, 
but that a new value has been adopted for the planet's semi-diameter at 
the mean distance of the Earth from the Sun. In the prefaces of the 
Almanacs to 18 64 inclusive, it is taken from '' LittroVs Astronomy" as 4"*43, 
but for 1866 and subsequent years, from Le Verrier's Tables, as 5"* 5 5 ; and 
this very considerable difference will accoxmt, I presume, for the larger 
diameter the columns for 1866-7 exhibit. 

Had I been aware of this change, I should not have included a greater 
magnitude among the circumstances favourable to observation at the 
present time; because, whilst I7"'4is assumed to be correct for 1866, a 
change in the value of the semi-diameters for 1862 and 1864 would be 
required before they could be compared with that adopted for 1866, and 
were that made, the last would doubtless then appear to be the smallest. 

Mars is, nevertheless, still large enough to allow the details of his surface 
to be well seen with instruments of moderate size, especially when the 
atmospheric conditions will allow of the use of high powers. On the 8th, in 
particular, the light of the North Pole was intensely bright, and three 
brilliant spots or points in it seemed, from irradiation, to project beyond 
the disc, so as sensibly to impair its figure, somewhat like that in one of 
Mr. Green's drawings, No. 4 (Register, vol. iii. p. 71). 

I am, Sir, your obedient servant, 

EaHng: Dec. 15, 1866. W. L. BANKS. 



NEW (?) DOUBLE STAR NEAR ALBIREO. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I thank your correspondent, Mr. R. J. Gould, for his letter in this 
month's Remitter relative to the above. If he will please understand my 
expression between to signify on the line from Albireo to y Lyrae, allowing 
my other directions to stand, he will, I hope, soon light upon the very 
pretty object in question. 

I may add, that I used the word between in a general and popular sense, 
and that one or two friends have already found the double from my 
description. 

I would also interest some of your subscribers in the double star 
5 (delta) Cygni, which deserves attention on account of the great difficulty of 
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ne^Hiratiug die (Mmponents. A Iriead of mine haa dirided them frequently 
with about 300 on an aperture of 4|^in., while tuioUier, with an eioelloLC, 
acbroinatic of S^in., aJirajB fails in the attempt. 

The oChei' night another friend and mjgelf saw (he star quite distinctly, 
elongated with a 5 in. aperture. I am anzions to know what may be the 
oiperiaQCe* of other observers ; and if they would, through your medium, 
&Toar me with them they would thereby oblige. 

Sir, jomv fmthfnlly. 

The Warren, Buahey Heath, Iforta : W. E. JONES. 

December 5, 1S66. 



TRISECTIOS OF AN ANGLE. 

TO THE EDITOB OF THE ASTBONOMICAL EEOISTER 
Sir, — Having never eem any good roosoQ assigned far the assertion tl 
an angle cannot be trisected with mathematical correctness, and huvi 
myself found the results of all atteotptn, however closely touching it, to 
only approximolions, and therefore failures, excepting those which depe 
npon the principle of the epicycloid, I venture to send you a few of the 
Cmeying Uiey may Le interesting to aome of your readers. 



I. Let ACB be thf given angle. Take AO equal to one-third AC. Draw 
CD paraUel to CB. With centres C, O, describe the arcs AB, AD. Let the 
arc AD be caused to roll upon the arc AB until the point D comes in con- 
tact with it in any point D'; join D'C. Then the angle ACD' will be one- 
thitd the angle ACB. 

a. Tate CQ equal to one-third CA. Join QD and produce it. ,Toin 
ADuid draw OK at right angles to AD. Let the aru or line AD ho 
caused to move so that its extrcoiities A D, shall be always on the lines 
QD produced and AC until KO produced shall pass through the point C. 
Join CD. Then lie angle ACD will be one-third the angle ACB. 

3. Complete the semicircle ADQ. Through D draw a straight line 
DMM, cutting the circle in N, and the lino AC in M in such a manner that 
tlie portionNM shall he equal to the radius OA. Then the angle AMR 
will be equal to one-thiid the angle ACB. 

4. Let AVQ bo a hemisphere having vertei V. and base the circle AEQ 
tadins AO, and the given angle AGE. Join VO. Take a section of the 
hemisphere by a cirde aeq parallel to AEQ, having; its centre on the line 
VO and radius ao equal to one-thitd OA. Let VA, VE be arcs of great 
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cirdM catting the circle oe; in a, 0, making the I ao$ eqnal the angle AO£. 
Join aO, eO. These lines aO, eO will be on the surfiMe of a cone having 
for its base the circle aeq and vertex O. Then the portion aOe dereloped 
will have the angle aOe e^nal one-third the angle AOE. 

For the second and third of these methods a trisector combining the 
pxindples of the sliding and parallel rules mAj be easily constructed. 

I am, Sir, fidthfiiUy yours, 

E. J. 

STELLAR aPECTROMETRY. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — On perusing jour xerj good Astronomical Register, which I have 
had through a friend (Mr. Freeman), I have seen in the Number fi^r 
November, page 290, some remarks which require a little explanation 
from my own side. 

Speaking about spectrometry of the stars, the writer justly remarks that 
in the phrase "and white lines ot the type of a Lyrse and Sirius are very 
frequent," there must be an error. So it is indeed ; and instead of lines, one 
must read stars. 

What is subjoined, however, of the star 7 Cassiopeia, and where it is, spread 
some doubt about the reality of the phenomenon. I must say that I have seen it 
several times, and lam sure of it, and shown it also to several others. The 
doubt of the reality of the phenomenon, because not formerly noticed by 
Mr. Huggins, is of no weight at alL I am sure that if he obserres the star 
with a siiSicient spectroscope, he will see it. I do not, however, warrant 
that he will be able to see it with a slit spectroscope. My spectroscope has 
the great advantage of absorbing very litue light, and of an easy change of 
the prism and eye-piece. The eye-piece is by no means indifferent : a too 
great dispersive power for some objects is as dangerous as an insufficient 
one. I find that a power of 400 or 500 is the best for this object. 

My prism has a natural divarication in the dispersed pencil of light of 6^ 
between the lines B and H of the solar spectrum; hence I think it by no 
means to be thought as a weak instrument especially for stellar spectro- 
metry. I have not seen any of the publications where Mr. Huggins, before 
me, speaks of this brilliant line, and therefore I have at least Uie merit of 
an independent observation. I cannot indeed reconcile the end of the letter 
with the beginning. On the line 1 3 (ascending), the writer says that 
Mr. Huggins has seen it ; and in line 27 (ascending), he says, " if verified." 
How this may agree with the other is ^uite inconceivable. Besides, the 
writer makes a confusion of two very distinct things : the place of the lines, 
\vith the general character of the spectrum. I said that the spectrum of the 
star is like that of magnesium, for the circumstance of giving brilliant lines 
on uniform ground ; but I never said that the brilliant Tines are on the star, 
at the place of the magnesium. These two things are very different. 

These explanations are necessary, because, according to the writer, 
" Spectrum Analysis," my article would appear a full set of nonsense. 

Truly yours, 

Rome: November 15, 1866. A. SECCHI, 



A delightful volume of Familiar Lectubes on Sciektific 
Subjects, by Sir John Herschel, has just been published (Strahan). 
Amongst the subjects are— Volcanoes and Earthquakes, The Sun, Comets, 
The Weatiier and Weather Prophets, Light, &c. 
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THE PLANETS FOR JANUARY. 



Heroiuy may be well seen at the beginning of January, rising more than 
one hour and a half before the Sun ; this favourable position gradually 
decreases until the end of the month. 

h. m. s. o / 

1st B.A. 17 12 39 DecL — 21 45} Diameter 5''*S 
15th „ 18 36 24 „ 23 48 „ 5"-o 

Venus rises at half-past five in the morning on- the ist of the month, 
and earlier eveiy day during January; she is therefore well fixed for 
observation. 

1st RA. 16 43 55 Bed. — 17 38^ Diameter 5o"*8 
15th „ 17 o 2 „ 17 29J „ 4o"-2 

Illuminated portion of the disc of Venus, 0*252. 

Mars now reigns suraeme throughout the night, coming to opposition on 
the loth of Januaiy. He is very near to 3 Geminorum at the beginning 
of the month. 

I St B.A. 7 46 34 DecL + 25 xi^ Diameter I7"'4 
.15th „ 7 22 37 „ 26 20 „ I7"-2 

Illuminated portion of the disc of Hars, 0*999. 

Jupiter is rapidly passing £rom view, and is almost dose to the Sun at 
the end of the monUi. 

ist B.A. 20 37 3 Bed. *— 19 xii Diameter 3i"*2 
15th „ 20 50 13 „ 18 24 » 3o"'« 

Saturn may be observed in the mornings rising about four o*dock at the 
beginning, and about two o'dodc at the ena of the month, 
jst EA. IS 16 58 Decl. — 51 58* 
X5th „ 15 21 41 ,, 16 14I Diameter 14"*6 

Dimensions of King — Outer Major Axis, 36" ; Outer Minor Axis, 14". 

Uranus continues well placed for observation in the evenings. 
5th B.A. 6 26 26 Decl. -4-23 38 Diameter 4"'2 
17th „ 6 24 17 „ 23 39J „ 4"*2 

Ifeptune passes the meridian about five minutes before six in the 
evening on the 1st of the month, and is gradually getting unfavourably 
placed for observation. 

5th B.A. p 39 35 DecL + 2 33^ 
17th „ o 40 6 „ 2 37I 

The Minor Planet Astnea arrives at opposition this month. 
5th B.A. 8 28 44 Ded. + 14 51 
17th „ 8 19 10 „ 15 58 

N,B. — The Supplement to the Natfticai. JImanaCf with the positions of 
the newly-discovered Minor Planets, has been discontinued. 

New Minor Planets. — I beg to forward to you, for the benefit 
of the readers of the Astronomical Begister^ the following positions of the 
last two new planets discovered at the Bilk and Marseilles Observatories 
respectively. Yours very truly, 

Upper Clapton: Dec. 11, 1866. John Parmell. 

h. m. s. o / // 

Planet 90. Oct. 2, 1866. B.A. o 8 42 Ded. S. 2 35 42 
„ 91. Nov. 23, „ „ I 3* 9 .» N.ii 58 14 
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ASTEONOMICAl OCCURRENCES FOR JAN. 1867. 



DATE 


Principal Occnrrenoes 


Jupiter's SateUites p^^* 


Tues 


1 
2 


ii. 111. 


Sidereal Time at Mean 
Noon, 18 42406 




h. m. s. 


li. 111. 
Uranus 

II 41-5 


Wed 


17 38 


Conj auction of Moon an(. 
Venus, qo 4' & 






II 384 


Thur 


3 


14 7 


Conjunction of Moon ami 
Mercury, 40 8' S. 






XI 34» 


Fri 


4 

5 
6 

7 
8 

9 
10 

11 

12 


12 30 
11 42 


Meridian passage of the 
Sun, 501. 8s. after Mean 
Noon 


l8t Oc. D. 

9nd Tr. K 


4 49 

5 17 


II 30-1 


Sat 


• New Moon 


Ist Tr. E. 
„ Sh. £. 


4*3 
4 54 


XI 26-0 


Sun 


Decliaation of Uranus, 
+ 23° 38^' 






XI 21*9 


Mon 


Conjunction of Moon and 
Jupiter, 4^ 25' S. 






11 17*8 


Tues 


4 4 

5 2 

6 2 

7 10 


Occultation of 18 Aquarii 

(6) 
Reappearance of ditto 






IX 13*6 


Wed 


Occultation of B.A.C. 7774 

(6) 
Reappearance of ditto 






XI 95 


Thur 


10 17 


Opposition of Mars 






IX 5-4 


Fri 










Moon. 
4a3-4 


Sat 










5 "'5 


Sun 


13 
14 
15 


4 34 


3 Moon*8 First Quarter 






6 1*2 


Mon 










653-3 


Tues 










7484 








Astronomical Occurrences for January 1867 
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DATE 1 

1 


.Principal Oocnrrenoefl 


Jupiter's SateUites 


Meridian 
Passage 


Wed 


16 
17 

18 

19 

20 
21 

22 


h. m. 

4 » 

4 39 

4 4 

4 50 
421 

4 47 

548 

7 *6 

8 37 

II 59 
13 

4 49 

744 
8 48 


Sidereal Time at Mean 

Noon, 19 41 49'o. 
Occultation of ei Tauri(4i) 
Reappearance of ditto 
Occultetion of 7J Tauri (6) 
Reappearance ot ditto 
Near approach of Moon to 

ea Tauri (4^) 
Occultation of B.A.C. 1391 

Reappearance of ditto 
Occultation ofAidebaran{i ) 
Reappearance of ditto 




b. m. s. 

# 


h. m. 
Moon. 

8 46*4 


Thur 


Occultation of 1 30 Tauri (6) 
Reappearance of ditto 






9 468 


Fri 


Conjunction of Moon and 

Cranus, 5° 10' N. 
Occultation of 26 Gemi- 

norum (5^) 
Reappearance of ditfo 






10 48*3 


Sat 


42 

13 47 

1444 
19 36 


Conjunction of Moon and 

Mars, 8^ 5/ N. 
Occultation of i Cancri (6) 
Reappearance of ditto 
Full Moon 






II 49*0 


Sun 




Declination of Mars 
+ 260 36^' 




'^ 


Mars 
II 143 


Mon 


15 22 
15 39 


Occultation of B. A.C. 3398 

(6) 
Reappearance of ditto 






II 8-8 


Tues 










11 34 


Wed 


23 










10 58*0 


Thur 


24 
25 

26 
27 
28 
29 
30 








10 527 


Fri 










10 47-4 


Sat 




Meridian passage of the 
Sun, 1201.473. after Mean 
Noon 


- 




10 42*1 


Sun 


247 


C Moon*8 Last Quarter 






10 36-9 


Mon 


9 3» 


Conjunction of Moon, and 
Saturn, 2° 14' S. 






10 31*8 


Tues 


19 10 


Near approach of Moon to 
B.A.C. 5379 (5) 






10 267 


Wed 










10 21*6 


Thur 


31 


6 12 


Conjunction of Moon and 
Venus, cP 29' S. 


-. 




10 16-6 
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POLAR REGIONS OF THE MOON. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sip,— During a great portion of the year 1867 the Moon will depart to 
the greatest extent from the state of mean libration ; for when her libration 
in longitude vanishes, her libration in latitude will be near its maximimi. 
This will afford excellent opportonities n6t only for viewing her polar 
regions, but also for determining points of the first order, which are .greatly 
wanted in those reeions. Undermentioned are the dates when her N. and 
S. ^les will be folly in view, with her latitude and age, a notification of 
which in the Register will oblige 

Yours very truly, 

42 Sewardstone Road West, Victoria Park, W. R. BERT. 

London, N.E. : Oct. 23, 1866. 

Days on which the N. pole may be seen :-* 

Date Lat. Age 

1867 Jan. 18 4*^54' S. 125 

Feb. 14 5 7 S. 97 

Mar. 12 5 15 S. 6*1 

On these days the Moon will be in Perigee. 

Days on which the S. pole may be seen : — 

Date Lat. Age 

1867 June 17 4®47'N. 14-9 

July 14 ' 4 53 N. 12-6 

Aug. 10 5 3 N» 10-3 

Sept. 7 4 53 N. 9-0 

^ Oct. 5 4 30 N. 7*5 

Nov. 2 3 53 N. 6-0 

On these days the Moon will be in Apogee. 

On March 26, April 23, and May 20, c^ter the fvU^ the S. pole may be 
seen more fSetvourably than on the above-mentioned dates. 

The November Meteobs. — ^Lieut. G. L. Tupman detenmned 
the radiant point of the late meteoric shower to be R.A. i ih. 23m.; Dec N. 
18^^. Herr Schmidt fotmd the maximum at I4h. Z5m. mean time at 
Athens, and the horary number for one observer to be 1,055. 

BBIEI* COBBESFONDENCE. 

¥ 

I thank your correspondents W. L. Banks and G-. J. W. for their informa- 
tion ; but they do not tell me whether the Eclipse of 1887 is total anywhere 
in Great Britain, nor of the next total Eclipse that can be conveniently seen. 
Will you also tell me of the best Almanac for amateurs, for 1867, containing 
a list of oocultations, the price of the Almanac, &c. ? Cubiosus. 

I shall be obliged if I can be informed, through the medium of the 
Astronomical Register, the exact declination of the magnetic needle, from 
true North, for the latitude of 53^ N. Any farther information in reference 
t6 the subject will oblige yours, &e., Polabis. 

What is the best Guide to use in order to find and identify the most 
interesting celestial objects of small magnitude with a 3}-inc^ achromatic, 
or 6^-in£ Newtonian reflector, both mounted non-equatorially ? Also» 
Is it probable that another edition of the " Cycle of Celestial Objects " 'inll 
be published soon ? and, if not» where can I procure a copy ? W, S. 
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Could any one of your esteemed corres^ndents inform me where I will 
find plain instructions for the permanent fixing of an equatorial stand, or 
directions for the correct occasional placing of a portable equatorial ? 

Amateub. 

About how soon is the forthcoming new issue of the Eev. T. W. WebVs 
Celestial Olff'ects expected to be ready ? Have the publishers secured per- 
mission to adorn this edition with the author's portrait? It is surely un- 
necessary to point out how much the value of the work would be thereby 
enhancea in the eyes of the astronomical world, where he has been so long 
known and so much beloved, G-. T. F. 

Can any of your readers inform me who is the publisher of a pamphlet, 
by Mr. J. M. Lockyer, entitled Observations on the Planet Mars, published, 
I think, in 1863 ; also, whether it is illustrated ; and the price? 

W. G. 

I regret to observe the tone of flippa^icy — to use no better word — ^which 
occasionally prevails in describing and treating of scientific subjects. I 
have noticed it much in regard to the late meteoric shower. For the 
general public, or for cheap newspapers and comic periodicals, it may be in 
keeping to use the terms ** fireworks," " sky-rocket dances," &c. ; but 
surely such expressions should not be employed in scientific periodicals, nor 
used to create a laugh at scientific meetings, C. 

Probably either " The Heavens," by Guillemin, translated by Lockyer, or 
Chambers's " Handbook of Astronomy," would meet the wishes of J. C. 
(Ast, Reg, Vol. iv. p. 295.) New editions of both these valuable works — the 
latter the more portable — are announced. It would be acceptable, no doubt, 
to many, if Mr. Chambers were to give us, at the end of every year, a brief 
resum^ of Astronomical progress and discovery. G. J. W. 

In answer to ''Amateur," I have some indistinct recollection that 
Fergusson treats a little of Orreries in his " Astronomy." G. J. "W, 



INSTBUMENTS, Ac. FOB SALE. 

These Notices, which are restricted to tao lines each, are inserted free of charge to 
sabecribers : applications respecting prices and other particulars to be made to the 
Editor, with a stamped envelope for reply, without which no antteer can be sent,— Vor 
Advertisements with prices and more complete details, a small charge will be made. 

N.B.--It is iMoticnlarly requested that we may be informed when instrumraits are dis- 
posed of, in order that the notice may be withdrawn, and fruitless applications 
prevented. 

Achromatio Befraotor, 6-4 in. ap. 8J ft. focus, by Merz, Equatorial and 

clockwork by Trouighton ^ Simms. [73] 

Achromatic Befractor» 4 in. ap. 5 ft. focus, by Dollond; equatorially 

mounted. Powers up to 400. [87] 

Dialyte Telescope, 4.^ in. ap. 5 ft. focuSj price very low. [88] 

Gregorian Befleotor, 4J in. ap. 2 ft. focus, by Dollond, 4 powers, 50 to 

200, finder, &c., on brass table stand. [68] 

Achromatic Object-Glass, 4|in. ap. 6»in. focus, by Slugg, with brass 

cap and receiving cell, for mounting on tube. [85] 

Newtonian Metal Speonlum, 8 in. ap. first-class quality. [77] 

Transit Instrument, 3^ in. ap. 5 ft. focus, Ys fitted with agates for 

mounting on stone piers. [29] 

Equatorial Stand, for a 5 or 6 ft. telescope: 13 in. circles, divided on 

silver, to 10" of space and 45. of time. — Has never been used. [66] 
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Miscellaneous Notices,, 



VBafleis Stand, improved, rackwork movementH, for a telescope of 5 or 6 

ft. focus : on circular turn-table, to point in any direction. [16] 

Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 1 2 

in. circles, reading to minutes. [56] 

Speoulum Grinding Apparatus, capable of working a 7 ft. speculum : 

with tube and fittings for a 9 in. Newtonian. [57] 

lileotrioal Machine, powerful, 18 inch ebonite plate, by Silver ^ Co.^ 

with brass conductor. [93] 

Xilectrical Machine, plate 12 inches in diameter, in case complete. Price 

low. [90] 

Becreative Science : and the first three Tolumes of the Photographic 

Journal : price rery low. [30] 



INSTBTJMENTS, &c. WANTED. 

Bquatorial Telescope, about 6 in. aperture, with driying clock and 

circles ; price moderate. 
Astronomical Clock, not very first-class ; price low. 
Equatorial Stand, for a 5 ft. Eefractor : graduated circles. 
Transit Instrument, 1 in. ap. 1 8 or 24 in. focus. 
Monthly Notices of the Royal Astronomical Society, Vol. 3. 
Monthly Notices : Vols. 3, 4, 5, and 7. 
Bartholome-w Prescot on the Universe, published 1823 : a copy want^^d, 

in good condition. [84] 



[89] 
[65] 
[35] 

[71] 
[26] 
[82] 
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irOTXCSS TO COR&XSPOXTDSXrTS. 



C. Grover.— Onr Correspondent need not fear that we shall occupy the pages of the 
ttegiUer with anything of the character alluded to in his note. 

Communications from J. N. L.— A. W. D.— D. A. F.— A Subscriber— and some others 
are in type, but deferred for want of space. 

The Astronomical Register is intended to appear at the commencement of each 
month ; the Subscription (including Postage) is fixed at Three Shillings per 
Quarter, payable in advance^ by postage stamps or otherwise. 

The paces of the Agronomical Register are open to all suitable commimications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. S. Gorton, Stamford 
ViUa, Down* Road, Claptony N.E., not later thiui the 15th of the month. 
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ROYAL ASTRONOMICAL SOCIETY. 



Third Meeting, January 1 1, 1867. 

The Rev. C. Pritchard, M.A., F.R.S., President, in the chair. 

Secretaries — Mr, Hodgson and Mr. Stone. 

The minutes of the last meeting were read and confirmed. 
Numerous presents were annoimced, and the thanks of the society 
voted to the respective donors. 



E. W. Braylej, Esq., F.E.S. 
E. Cooke, Esq. 
B. Loewy, Esq. 



The Rev. Jas. Parkes, 
W. Osborne, Esq., and 
Thomas Warren, Esq., 



vrere balloted for and duly elected Fellows of the Society. 

The following papers were read (in some cases the titles only 
being given) : — 

On the iMminous Meteors of November iph: by Professor 
Challis. 

The author made his observations at Cambridge, in company 
with Professor Adams and Mr. Todd, assistant at the Observatory. 
They were stationed on the flat roof of a bmlding allowing an 
almost uninterrupted view of the heavens* Professor Challis h ad- 
devised a wooden instrument he called a meteoroscope, which had 
a moveable arm capable of being pointed to the meteors or 
stars, and having its indications read off afterwards. The two 
professors made observations with this, and Mr. Todd gave out 
the time. By this arrangement the places of 63 meteors and 7 
stars of comparison were recorded between lih. 30m. and I4h. 
1 5m., which, with the G.M.T., had been sent to . Mr. Glaisher. 
At 1 3h. zom. he saw a stationary meteor expire and afterwards 
rekindle. He pointed the meteoroscope at it, and subsequently 
at Regulus for its place. Professor Challis deduced the radiant 
point from his observations, which came out R.A. 148° 29', and 
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N.D. 22^47'. As to general appearance of the meteors — the trains 
were mostly blue and green, and the heads ruddy in colour. 
There was a glow perceptible in the heavens like an aurora ; but 
Mr. Grkiflher informed him that tho magnets were remarkably 
quiet 

Professor Adams stated (in answer to the President) that his 
determination of the radiant point differed slightly from that just 
mentioned — ^viz., about a degree in B.A., and half a degree in 
N.P.D. — and that it was ramer nearer to the average point of 
other observers than his own. 

The President : At the last meeting I expressed a hope that 
when you had the determinations of a number of other observers, 
you would recompute the radiant point, including the others with 
your own, and giving them their proper weights. 

Professor Adams : I shall be ha^y to do so when I obtain the 
materials. 

On the November Meteors : by Mr. E. J. Lowe, of Highfield, 
Notts. 

It was close upon midnight 'before the meteors became very 
numerous, although fine ones had been seen earlier. At the ra- 
diant point they blazed out and died away ; when near it they 
had short trains, and but few fell towards the NE. of the radiant 
point. One left a disconnected train, which faded gradually at 
both ends ; one passed near the horizon ; and one appeared to 
burst very near the observer, while two minutes afterwards a 
noise was heard which was certainly not terrestrial. 

On the Meteors observed at Mr. Barclay's Observatory^ Leyton : 
by Mr. Talmage. 

On the November Meteors : by Mr. Taunton. 

On the same subject : by Mr. G. W. Maclear. 

The author is second assistant at the Cape Observatory, and 
gave the result of the observations made there by himself and 
others on the Observatory roof. The display commenced at 1 3h. 
3m., starting up from near Regulus as Leo rose — three, four, and 
seven appearing at once. The nuclei were often orange, with 
green trains ; others were without trains. At the early part of 
the time they seemed about the 5th magnitude, but when the 
radiant point got near the zenith they became like ist magni- 
tude stars, and often much finer. Between lifh. lom. and I4h. 
1 3m. 200 were counted. One to the south of Begulus, at about 
I4h. threw off flakes of light like liquid fire. The observations 
ceased at i6h. 21m., when it became day. Between I3h. 15m. 
and i6h. 21m. 2,742 were counted, the majority starting frooa. 
between Begulus and rj Leonis. 

On a Bright Meteor : by Mr. Hodgson. 

This paper recorded the number of meteors counted by the 
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anthoT; and stated that after the shower had subsided, at i jh. 6m., 
a meteor, haying a brilliant ta'ain and a nucleus like Jupiter, 
burst very near his house; and as this was not seen by the Green- 
wich observers, who were about seven miles due soutib, he thought 
it must have been within half a mile of him. 

Mr. De la Rue : At 3h. 5m. 58^ I noted a very fine meteor, 
which burst near 17 Bootis. 

Mr. Hodgson : That will not do ; mine was under Ursa Major* 
Captain NoUe : The parallax would be enormous^ 

On the Spectra of the Meteors seen on i^th November i by Mr. 
Browning. 

The author made his observations at Upper Holloway, where 
lie could see the radiant point rise above the horizon free from 
the confusion caused by the lamps of London — a matter he 
thought very important in spectroscope observations. The in- 
etrument used was the direct-viaion prism invented by Mr. 
Alexander Herschel, no other being of any use. 

The President : Mr. Herschel has stated that he saw the line 
D with such a prism. 

Mr. Browning used a pair of such prisms, and showed a diagram 
of the coloured spectra he observed. In those of the nuclei, 
which were of the type of ordinary light, all the colours but 
violet were seen ; but the yellow preponderated^ occupying some- 
times half the breadth of the spectrum, instead of an eighth— a 
fact which Mr. B considers quite sufficient to indicate the pre- 
sence of sodium ; as chemists, when they saw the yellow colour 
produced in a blowpipe flame by a mineral, at once admitted the 
existence of that metal in the specimen. In six or eight meteors 
the nucleus gave a yellow line only, which he thought nothing but 
sodium could produce ; and in two the resulting line was a bright 
green only, like that of thallium. The light from the trains, 
when green, appeared continuous in the prisms ; and blue trains 
gave a line of lavender, with occasional traces of a continuous 
spectrum. 

Mr. Stone: As these spectra were only seen for an instant, 
might not the eye be attracted by the yellow light, being the 
strongest, more than by others, and thus an undue importance 
be given to it ? 

Mr. De la Rue : The absence of a slit in the spectroscope pro- 
duces broad bands of colours. Mr. Browning is quite right as to 
the inference regarding soda which a chemist would draw from 
the yellow flame seen in blowpipe experiments. 

The President : Then we may take it that without a slit the 
a^'.euracy of the spectroscope does not exceed that of a blowpipe 
examination of a substance ? 

Mr. Browning : Not exactly : in the spectra of trains we get 
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distinct lines. Mr. Alexander Herschel, who saw the yellow line 
in August, thinks the August and November meteors are specifi- 
cally different. 

Mr. Lockyer ! Do you mean by lines, dark lines, or bands of 
colour ? 

Mr. Browning : I mean bright lines on a luminous spectrum. 

Mr. Lockyer. : As I understand spectrum analysis, if the nucleus 
of a meteor were incandescent vapour we should get bright lines, 
and a train of the same kind would give similar lines; but a mass 
of solid incandescent matter would give a continuous spectrum, 
and if surrounded by vapour would be crossed by dark lines. 
At present we have no evidence of any such dark lines. 

Mr. Browning : None have yet been seen, but I think they 
will be. I am in hopes by next November we shall be able to 
make the spectra appear perfectly still. 

Mr. Lockyer : You saw only bright lines, or bright lines on a 
continuous spectrum ; in fact, the light was homogeneous. 

Mr. Browning : All the trains were homogeneous. 

Captain Noble wished to ask Mr. Hodgson whether he heard 
any sound when a meteor burst apparently so near. In his 
own case, under the most fevourable circumstances for detecting 
sound, not the slightest noise was audible. 

Mr. Hodgson heard no sound from any of the meteors. He 
reported the particular one as likely to be near him from the ab- 
sence of any corresponding observation at Greenwich, where an 
observer looking northward must have seen it. 

Occultations of Stars by the Moon, and Phenomena of Jupiter^ s 
Satellites observed at Greenmch : by the Astronomer Royal. 

The Secretary stated that Mr. Airy remarked at the occultation 
of Aldebaran, the star did not come out bright instantaneously^ 
but was thirty-eight seconds regaining its full light ; whereas Mr. 
Joynson, who had also seen the occultation, described the star as 
sliding on to the Moon^s disc at the immersion, but reappearing 
instantaneously. 

On the Telescopic Discs of Stars : by Mr. Knott. 

The author uses a telescope of 7^ inches aperture, made by 
Alvan Clarke, having a focal length of 1 10 inches, charged with 
an eye-piece giving a power of 368. He applied the micrometer 
to measure the discs of stars produced by diminishing the aper- 
ture, and foimd that between the full size and 4 inches the pro- 
portions were as 760 to 948, the disc increasing as the aperture 
diminished. This proportion was observed veiy nearly with all 
stars ; but with less aperture the discs increased in excess of this 
ratio, amounting with 2 inches only to three times the size given 
by the full aperture. Thus a Coronae Borealis measured o"'833 
and 2''' 1 24 with the respective apertures. 
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The President : Does Mr. Knott affirm that the disc depends 
upon focal length and aperture ? 

Mr. Hodgson : Yes, we are all agreed upon that. 

The President and Mr. Stone both said focal length did not 
influence the size of the star discs. 

Mr. Stone : This paper was communicated to me, and only 
takes the size of the aperture into account, and shows that the 
measures agree pretty well with theory, the size increasing in- 
versely as the aperture diminishes. 

The President : Mr. Dawes will send a paper sliortly on this 
subject. The undulatory theory of light is on its trial as to this 
matter ; and Mr. Dawes will prove that recent, experimental re- 
sults are entirely accordant with the mathematical ones. 

Further Remarks on the Use of an JEye-piece Frism in Mea- 
suring the Angle of Position in Double Stains : by Mr, Dawes. 

In his former paper the author adverted to the objection raised 
by Mr. Otto Struve, that the prism might introduce errors ; and 
Mr. D. now wished to state that he did not recommend its use in 
all cases, but only when a slight inclination of the head would 
not suffice to bring the stars to the vertical. 

On ( Herculis : by Mr. Dawes. 

Having heard from Mr. Alva^. Clarke that the comes had re- 
appeared, Mr. Dawes made measures last September, and found 
the distance exceeded a second, his last result being I'^'oi/. 

The President pointed out that some of Mr. Dawes* measures 
were taken at noonday, and said that, although nearly or quite 
70, Mr. D. could still distinguish the companion of Polaris with 
1*6 inch of aperture, justifying his opinion that his sight was 
imimpaired. 

On an Ancient Eclipse of the Sun observed in India : by Mr. 
Peacock. 

Observations of the Total Eclipse of the Moon, Sept, 24, 1 866, 
at Windsor^ N, S. Wales : by Mr. Tebbutt. 

On the Correction of the Secondary Spectrum in Achromatic 
Object' Glasses : by Mr. Wray. 

The author stated that, sifter extensive experiments on the 
residual spectrum, he had succeeded in removing all traces of 
chromatic aberration, and this was done by simple and inex- 
pensive means. The subject had occupied his attention since 
1855; and so long as he con&aed himself to the ordinary materials, 
the irrationality remained. He could free glasses entirely from. 
primary aberration ; but when he tried to combine lenses into 
triple or fourfold combinations, he foimd glass, although he 
included Faraday's heavy boi*ate of lead glass among his mate- 
rials, hopeless. By means of well-selected ffint and crown glass, 
and the intervention of a highly dispersive cement, he had not 
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only corrected but could reverse the secondary spectrum. He 
had made several object-glasses of from 4 to 7 inches aperture 
with complete success. The effect of the improvement on the 
Moon was very great, and even more upon Jupiter, where the 
belts and shadows were much better seen from the absence of 
chromatic confusion. Mr. Airy had undertaken to examine a 
7-inch glass of 8^ feet focal length. 

The President : Assuming tibe statements in the paper to be 
well founded, a great step has been gained in the construction of 
telescopes ; but the whole thing admits of great discussion, and 
txuth never loses by discussion. As we must pass on to-night 
to the special business, I will only now ask Mr. Stone whether he 
knows anything of the object-glass sent to Greenwich ? 

Mr. Buckingham : The telescope is not there yet, but will 
probably be in a few days. I have seen through it and a dozen 
others ; and with the 7-inch one, and a power of zooo^ have seen 
stars absolutely free fb'om colour. 

The President: Large ones? 

Mr. Hlodgson : Such as a Lyras 7 

Mr. Buckingham : I have seen Capella with that power. Mr. 
Wray is now making a i o-inch object-glass. 

Col. Strange : Is any thing known about the cement ? It should 
be permanent, and not at all liable to decompose. 

Mr. Buckingham : It is no secret ; the invention is patented. 
You may use Canada balsam, or balsam and castor-oil, and many 
other substances. 

Col. Strange : Canada balsam will not do in India. This has 
been tried. 

The President : If this paper be printed without further dis- 
cussion — ^whioh time will not permit — and it afterwards turns out 
the process does not answer, tihie Society must not be considered 
responsible for what has been stated. 

Mr. Hodgson : Was Capella also free from rings ? 

Mr. Buckingham : Certainly not. 

Mr. Hodgson : What colour were the rings? 

Mr. Buckingham : I am not prepared to say. 

Comparison of Sun-spot Observations at Kew in 1 866 with those 
of Schwdbe : by Messrs. De la Rue, Balfour Stewart, and Loewy. 

On the Solar Eclipse of August 1868 : by Major Tennant. 

On the Disappearance of the Lunar Crater Linne: by Mr. Birt. 

Mr. De la Rue inquired whether there were any very old 
exact observations of Linnaeus, as he was very much inclined to 
doubt that any change had taken place ? 

Mr. Birt replied that the crater was first found in RiccioU^s 
map, dated 161 3. 

The President : What optical means had he ? 
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Mr. Birt : That is not exactly known, but the class of instru- 
ments then used is ; and the resulting map includes the crater. 
Linnaeus is not in Schroter^s chart, but the place is occupied by 
a dark spot. The crater is not found in Russell's maps, but is 
drawn and described by Lohrmann, who says it is very deep, 
Schmidt, who has been &miliax with the mountain since 1841, 
says he always saw it without difficulty until the close of last 
year. 

The meeting was then made special, and, after much discussion, 
certain bye-laws were suspended in order to enable the Council 
to award the medal to Mr. Huggins and Dr. William Allen Miller 
jointly, for their researches on Spectrum Analysia appUed to the 
heavenly bodies ; and the Sociely then adjourned. 
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N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 



THE LUNAB CRATER ''LINN&r 



TO THE EDITOB OF THE ASTRONOMICAL BEGISTEB. 

Sir,— During the Lunation — 1866 December 6, to 1867 January 5 — ihe 
observations that have come to hand are destitute of anv notice of the 
crater Linn^ — ^that is to say, while a white spot larger than Linn6 has 
been observed in its place, neither the interior nor the margin of the crater 
has been detected. Taking the epoch of Schmidt's observation October 1866, 
when he lost the crater, it may be interesting to inquire as to its previous 
history and also its present state. The first of the following tables em- 
bodies all the previous records, so far as I know; and the ^second gives the 
measures I obtained during December : — 



Date 


Anthorlty 


BrightnfiiB 


1653 

1788 Nov. 5 
1813 May %% 
1831 Dec. ift, 13 
1858 Feb. 22 
1865 Oct 4 


Biccioli 
Scbroter 
Lohrmann 
Beer and Madler 
De la Bue 
De la Bue 
Butherford 




7'o + 
6-0 

6-0 



The last three determinations of brightness are from photographs. There 
is some imcertainty in determining this element on the prints. Mr.^ Buck- 
ingham took a series of photographs in November, in most of which the 
place of Linn6 appears, although it is but faint. Scbroter, in t. ix. of 
his Selenotopograpdsehe Fragmented giteii a large dark spot in the place of 
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liime ; and th« Ber. T. W. Webb informs rae tfant linn^ is not 'to be 
IcNuid on RnsBeU*8 globe and maps (1797), from whidi H may be infenrad 
that the enter baa prerioady been obflcoied. 

When Linni came into sonlig^ aboot Deeember 13, 1866, it waa only 
bj meana of large apertnres that its place ooold bedetected. Mr. Talm^ge, 
with Mr. Gnmej Buc!aj*s 10-inch refractor (see <m/^, p. 12), and the Bev. 
T. W. Webb, vith his 9|-inch silvered ^aas reflector, saw only a whitisih ill- 
defined spot in the place of linnd. With smaller apertona no tmea 
eoold be seen. Should the sky be dear, the OTening of February to, 1867, 
vill affiad an (^portonity of looking for linni nnder similar iUmninat- 
ing drcomstances as on December 13, 1866. From December 14 until the 
aist indnaiTe, the spot in the place of Iinn£ appeared of Tariable size, 
bat became tmi^ler and brighter as tiie illnmination advanced. ThefoDov-- 
ing table ghres the measures and brightnesses: — 



1866 
Dec 15 

« 18 

» "9 
. ai 



1470 
1413 

>3"95 
«3*3» 



I 



11-61 

7-07 

7-3» 
675 



079 
0-50 
0*5* 
051 



IO-9 
69 

7-0 



o 

4 

rs 

5 

4 



Hie nnmbers in cdmnn four headed "Mag." axeobtained bydiridingthe 
measures of linn^ by the measorea of the standard spot * Dionysins.'* 
The nonnal magnitude of I<inai& ia 0*40 (Dionysins being nnityX as 
determined by tvo indepoident methods. That the nnmbers in <v*lmnn 
five, headed "Miles,** are really greater than the extent of linne^ is 
eridoit vhen ve consider that the true size of a Imiar crater exceeds its 
apparent aiie in the propoitiQn of the secant of its anenlar distance from 
the moon a centre. Theae nnmbers are not absdnte but only rdatire as 
eooiparBd with DionysittB by means of the nnmbers in column four. Dio- 
nysios according to Lohimann is 13*8 Knglish miles ; and linn^ accord- 
ing to 5i<»l»ii<lt ^-6 Knglish miles in diameter. 

On the cTcning of December ar, 1866, linn^ appeared almost similar 
to the moimtain 7 of B^ and M. on the SE. of Pasidoniaa» but dightly 
eireeding it in aiae; the meaanre of 7 was 6**37. 

I am. Sir, your obedient serrant, 

4aSe«ard8toneBoadWest,TictoziaEsik, W. B. BIRT. 

Londan: Janaaiy 5, 1867. 



Sir, — ^The obliteratiQn of the crater Linn^ is now an nnqnestionable fret, 
and its dis^oreiy doee the greatest credit to the dose and patient observations 
of Dr. Sdmiidt^of Athens. It constitutes, I beliere, the first well-established 
instance of change on the lunar smfrce ohserred by man ; and gires ns 
good hopes of arquinug bv-and-bje more certain knowledge of the present 
coniition of our satellite. Whether the phenomenon be a mere ob^curatMii 
of the crater from temporarr causes^ or whether it be a more substantial 
change in the enter itself, time alone can tell ns ; but in the meanidiile I 
maT be permitted to place on record my impression that the latter is more 
likely to be the case. 

On Saturday last, Jannary la, at $.\% TJt^ I examined die spot, for the 
first time since I had heard of die ph^Komaiga from Mr. Biit« with my 
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silvered glass Newtonian, iz inches aperture. The air was rery tremulous 
(the temperature had &llen to 22°), but still definition was &irly sharp with 
powars of 250 and 300. At first sight the appearance was certainly that of 
a whitish cloud obscuring the crater; but upon long gazing, and using 
averted rision, I could plainly make out a centre or nticleus, and presently 
afterwards a marginal ring of perhaps twice the diameter of the original 
Linn& Of this last appearance I do not speak so positively as I do of the 
former, though I have but little doubt about it in my own mind. 

My. impression is that the crater has been actually fillod in, and that the 
ejected matter has been sufficient to form a slightly raised ring at some 
distance from the centre (such as we have many instances of in other parts 
of the lunar surface), and in the final efibrt has formed a slightly raised 
central cone. 

Of the visibility of a central spot on Saturday last I have no doubt what- 
ever ; if, therefore, the crater is merely obscured by something of the nature 
of cloud, we might infer that an eruptive action is now going on. But 
while gazing at the object I could not bring myself to believe that anything 
of the nature of cloud covered the real lunar surface. 

To form, however, anything like a satisfactory opinion about the matter, 
we must wait for a lunation, when the terminator may be seen closer to 
Linn^ than it was on Saturday last. 

Yesterday, at the same hour, under a higher illumination, the central 
spot was barely visible by glimpses. 

I am. Sir, your obedient servant, 

Stretton Rectory, Hereford : HENRY COOPER KEY. 

Jan. 14, 1867. 



Sir, — In connection with the remarkable obscuration' of the lunar crater 
Linn^, noticed in the first instance by Herr Schmidt, Director of the 
Observatory at Athens, in October last, to which attention is called by Mr. 
Birt in the January number of the Begister^ the following recent observa- 
tions made with my 7 J-inch Alvan Clark reflector may not be uninteresting 
to some of your readers. 

My attention was first called to this object by a circular from Mr. Birt ; 
and on the 19th of December last I observed Linnd as an ill-defined' bright 
patch with soft edges, very similar in brightness and general appearance to 
a mountain on the Mare Serenitatis, east of Fosidonius, marked y on Beer 
and Madler's large map. The atmospheric circumstances were not, how- 
ever, sufficiently favourable for precise observation. 

On the evening of the 12th instant I again observed Linn^ under more 
favourable circumstances. The crater was not far from the terminator, the 
Mare Serenitatis being complete, and the sun just rising on the western 
walls of AristiUus and Autolycus. Between 6h. 40m. and 7h. 15m. GF.M.T. 
I made the following observations, which 1 quote from my journal : — 

" I see clearly the * ghost' of the ring of Linn^. It is more conspicuous, 
broader (and brighter ?) on the western side. The shading in the interior 
is of about equal intensity with that of the surrounding surface of the 
Mare Serenitatis. I do not see any real interior or exterior shadow, though 
the shadows in neighbouring craters, even those of very small dimensions, 
are very distinct. The ring or wall of the crater has a slightly nebulous 
appearance, and its brightness is barely equal to that of the mountain east 
of Posidonius, marked on Beer and Madler's large map. Its diameter is 
to my eye larger than than of Sulpicius Gallus.'* 

Last evening, January 14th, I again observed Linn^, when it presented 
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much the same appearance as on the 19th December — ^viz., a bright, ill- 
defined patch, very similar in appearance to Beer and Madler's 7 referred to 
before. On this occasion the atmosphere was rather disturbed, but small 
craters in the immediate neighbourhood showed interior shadows. 

I am, Sir, yours faithfu^, 
Woodcroft Observatory, Cuckfield : GEORGE KNOTT. 

January 15, 1867. 



STELLAR 8JPECTR0METRY. 



TO THE EDITOR OP THE ASTRONOMICAL REGISTER. , 

Sir, — The substance of the remarks I made at the Astronomical Society 
respecting the spectra of the November meteors are not quite correctly 
reported in the last number of the Astronomical RegUter, 

Instead of saying that " in one spectrum I saw one line in the yellow 
and two in the green,'' I stated that I had not been able to detect any bright 
lines in the spectra, but that several spectra had the appearance of only a 
single line of yellow light, and two of the spectra gave the appearance of 
only a single line of green light. The inference, of course, is that the light 
of these spectra was homogeneous. These remarks had reference only 
to the spectra of the nucleL 

With regard to the spectra of the trains^ I stated that none of the trains 
I observed presented any characteristic appearances ; that they gave lines of 
light of the same colour as they presented when seen by the naked eye, 
when viewed through the prisms. 

Feeling sure that you will kindly insert thifi explanation, 

I am, your obliged subscriber. 

Upper Holloway : JOHN BROWNING. 

Jan. za, 1867. 



Sir, — In the spectrum of 7 Cassiopeia, in addition to the bright line in the 
blue-green observed by Father Secchi {Astronomical Register, No. 46, p. 
225), there is a bright line in the red. 

Micrometrical measures of these bright lines show that they are doubt- 
less coincident in position in the spectrum with Fraimhofer's and F, and 
with two of the bright lines of luminous hydrogen. 

I am, your obedient servant. 

Upper Tulse HiU. WILLIAM HUGGINS. 



Sir,— The letter of P. Secchi in your last number proves that my remarks 
in November, on his paper, have at least produced the good eflfect of elicit- 
ing an authoritative correction of the error I suspected as to the phrase 
white lines, when stars were meant. 

On the other points referred to you will perhaps allow me to say a few 
words. So far as any confusion of things is concerned, I really think it 
arises from the wording of the original paper, and not firom my observa- 
tions thereon. I did not confuse " two very distinct things," — " the place of the 
lines with the general character of the spectrum ; " because P. Secchi writes 
of the star 7 Cassiopeise " its spectrum appears that of magnesium," which, 
to every person acquainted with the subject, would at once indicate identity 
of plac^ of the lines, and not simply bright lines, instead of dark, which 
would have been properly express^ by writing that the spectrum appears 
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lik$ that of burning metale. Why should magnesium be specially named, 
when the general character of all metals was only intended, unless some of 
the distinguishing lines of that substance were referred to ? It is true the 
author proceeds to say there are differences ; but any impartial reader would 
still suppose some of the characteristic magnesium lines were present, or that 
metal would not have been singled out as the type of the spectrum. My 
apparent contradiction in lines 1 3 and 27 (ascending) is not a real one. Mr. 
Huggins had seen the appearance described by Secchi, and even another 
band of the same kind ; but he hesitated to assert it was due to an incan- 
descent gas or metal, and therefore the inference which formed a part of the 
original observation still required to be " verified.*' Of the perfect in- 
dependence and great value of Secchi's researches there can be no doubt. 

I am unable to say what are the relative dispersive powers of the in- 
struments used by Mr. Huggins as compared with the details given by 
Secchi of his spectroscope ; out the absence of a slit would, I think, be 
considered by all observers here to render observations of stellar spectra 
open to the deceptive effect I pointed out. 

In conclusion, allow me to say that I have the highest respect for P. 
Secchi's contributions to astronomy, and rejoice to see his observations 
recorded in your pages. Long may he be spared to contribute, as he has 
hitherto done, most valuable observations in nearly all departments of 
astronomical science, and last, but not least, *in 

Jan. 5, 1867. SPECTRUM ANALYSIS. 



THE PLANET MAR8—BABIANT POINT OF STAB- SHOWER S-- 

TBI8ECTI0N OF AN ANGLE. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^I partly suspected that the introduction of a new estimate of Mars' 
diameter led to the discrepancy in the semi-diameters assigned for 1 864 
and 1867. I was unable to verify the supposition, having by me only 
extracts I had taken from Nautical Almanacs in the British Museum. 
But I had a fair reason for speaking of want of c^jre in the construction of 
certain columns of the Nautical Almanac, as the following little table of 
extracts (taken at random) will show: — 



1866 

Jan. I 
Feb. 25 
April 19 
June 25 
Sept. 25 



Hor. Parallax 
of Karg. 



ii 

3*5 

3-8 
42 

TO 



Apparent Diameter 
of Mars. 



// 

3*5 
42 

4*9 
6-5 
91 



I need hardly say that the apparent diameter should be proportional to 
the horizontal parallax, whereas the above five diameters show a continually 
varying proportion. The resulting real diameters would be 3960, 4310, 
4620, 4950, and 5150 miles respectively. 

I do not quite understand why Mr Barkas (whose letter is exceedingly in- 
teresting) should find the radiation of meteors from a fixed point on the celes- 
tial sphere hard to reconcile with the zone-theory. The phenomenon of 
radiant points is, indeed, the main argument in favour of the cosmical 
origin of star-showers. If we remember that on the zone-theory the visible 
portions of the paths of shooting stars a]» (appreciably) parts of a system 
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of parallel lines, we can see that these lines pioduced baekwards (or for- 
wards) must have a vanishing point in space, and also that the number of 
stars appearing very near llie vanishing point must be few in number. 
Imagine, for instance, some thousand ropes, parallel and straight, and so 
arranged that the distances between neighbouring ropes should be tolerably 
uniform (say about a yard), the whole set forming a cylindrical syBtem. 
Now if, along each rope, one part some yards in length were painted white, 
these painted streaks being at varying parts of the lengths of diiferent 
ropes, it is easy to see that to an eye placed near the middle of the system, 
the painted streaks would appear as a series of lines converging towards 
the vanishing point of the set of ropes ; and also that the space near this 
vanishing point would be comparatively clear of streaks. 

E. J. is mistaken in supposing that the mathematical trisection of an arc 
or angle is impossible ; it is the trisection by means of the line and circle 
that has (and must) foil the mathematician. By means of the hyperbola 
(a curve which can be traced out with a string and a revolving 'ruler) an 
angle can be readily trisected;, there is also an easily traced curve called 
the trisectriXf from its affording the means of trisecting an arc or angle. If 
such curves as the epicycloid were available (in the way employed in 
Method I ), all that would be necessary would be to make the arc roll on a 
straight line, to trisect the finite line thus determined; then, rolling the arc 
a second time over the line, tlie points of contact of the trisections would 
trisect the arc. If this method were esteemed mathematical, it would bo 
easy to rectify and thence to square the circle. The method amounts to 
simple measurement. So if the formation and development of cones were 
available mathematical processes, we could complete tne sector contained 
by our angle, form this sector into a cone, trisect the circumference of this 
cone's base, and develope the sector with' its arc trisected. Each of the 
methods marked 2 and % involves a problem not soluble by the line and 
circle. If any of your readers like tx) work at insoluble problems, here are 
the two referred to : — 

(i) " Let A M, A N be two straight lines given in position, O a given 
point, E. L a straight line given in length ; required to draw a line P Q 
equal to K L, having its extremities on A M, A K (one on each), and so 
situated that the perpendicular on P Q from may bisect P Q." 

(2) " A B C D is a semicircle, A D its bounding diameter. From a 
given point B draw B C L meeting A D produced, in L, so that C L may 
have a given length." 

I am, Sir, yours faithfully, 

Woolwich: Jan. 12th, 1867. RICH. A. PROCTOR. 



PERFOSMANCE OF OBJECT GLASSES. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I cannot find, as I supposed, in the pages of the Astronomical 
BeffisteTt any notice of the performance of the 8|-in O.G. by Alvan Clark, 
on 7* Andromedse; but the remarks of Mr. Knott (A. S. rfo. 34, p. 247) 
are to the point. He there says that his 7| O.G-. does not fairly separate it, 
but that an 8-in. aperture would show a real separation. My 5-in. O.G. by 
Cooke shows y* Andromedse elongated, and glimpses of the companion of 
9 Cygni, not steadily ; but it is some consolation to be informed, on the 
best authority,* that the 8| O.G. by A. Clark does not show y Andromedse 
triple, nor 8 Ci/gni dotihle. 

Ought we not to have a standnd annoigement of magnitudes of stars ? 
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There appears to be some ooDfusion in the different ways of estimating 
them. I see stars of the 25th magnitude, as given in Darby's "Astronomical 
Handbook." Julay I ask is that the limit for a 5-in. O.G. ? and what would be 
the estimated magnitode of these stars according to Struye's and Dawes' 
method ? Mora is seen by me with, fully |th of his diameter of a greenish- 
white colour. The dusky markings in tne centre of the planet are not 
sufficiently distinct to be drawn well. 

X am, Sir, yours, &c., 
December i, 1866. A SUBSCBIBEB. 



THE NAUTICAL ALMANAC, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Your correspondent "Athleta" has asked one or two questions 
with respect to the meaning and use of certain parts of the Nautical 
Almanac ; if I can do anything to remove his difficulties, I shall be very 
glad. I will begin with a reply to his third question, as it involves the 
answer to Question i. He asks, " Why does the * apparent R.A. at transit * 
differ from that * at mean noon ? * " 

If he will refer to the Almanac for 1 867, in the 2nd and 3rd columns of 
pages %$7. to 300, he will find the R.A. and D. of the several planets for 
eadi day at mean noon ; and in columns and and 6th (or 3rd and 7th, as 
the case^aay be) of pages 304 to 325, he wiU find the R.A. and D. of the 
same for each day at the rruyment when each planet passes the meridian of 
Greenwich. As, therefore, the time is not the same in the two cases, so also 
it will be found there has been a corresponding change in the planet's place. 
Thus, to take an example : 

On June ist, the Ephemeris on page 291 gives the place of Saturn R.A. 
ifh. lom. X2*i2s., S.D. 15^ 14' 52*5'' at noon; but the same page tells us 
(5 th column) that the meridian passage at Greenwich does not take place 
till I oh. 30'4m. afterwards, and in that time the planet will have changed 
its place by an angular distance amounting to nearly half the difference due 
in 24 hours. Now, its R.A. at noon on the following day is i5h. 9m. 55*965. ; 
we should therefore expect to find its R.A. at transit, June ist, intermediate 
to these two values ; and on referring to p. 320 (3rd column) we shall find 
this to be the case: viz. R.A. i5h. lom. 5'02s. In other words, if the 
positions were noted on a celestial globe or chart, the place of the planet at 
half-past 10 o'clock at night on June the ist must necessarily be interme- 
diate to the places occupied by it at noon on that and the following day. 

For use with the transit instrument, the declination at transit, from page 
320 (continuing the same example), is necessary, corrected by the addition 
of 2' 3" for every hour of longitude W. ; and also the exact time when the 
transit will take place, which is given for the meridiem of Greenwich, on 
page 291, 5th column; and whidb also will need correction for any other 
meridian west of Greenwich, by adding the longitude of the place turned 
into time. 

^'Athleta" farther asks, to what use can we put coL 4,, "Logarithm of true 
distance from the earth ? ** 

This column gives the logarithm of the distance of the planet from the 
earth for each day, calculated on the supposition that the earth's mean 
distance from the sun represents unity. In the ease of the inferior planets, 
as their distance from the earth is often less than this unit, this logarithm 

* The B«v. H. Lowe, ia wbese pQ«Milon the instnxment now is. 
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(being the logarithm of a decimal fraction) would at such times have a 
negative characteristic ; in such cases the latter is increased by lo^ to sroid 
the inconyenienoe of printing. Thus, whereyer 9 appears as the characteristic 
in this column, the real characteristic is— t. From this column we can 
ascertain the distance of the planet from us on any particular day. Thus, for 
example, from page 291 the logarithm of Satum*s distance from the Earth 
on June ist is 0*9527390, the number corresponding to which is 8*96875 ; 
in other words, Saturn's distance from us on that day is nearly nine times 
our mean distance from the Sun. 

Heliocentric co-ordinates are useful whenever it is required to ascertain 
the place of any planet or comet in its own orbit, or in fact to work any 
problem in which the places of the planets with respect to one another, 
and their mutual attractions, are required to be taken into account. Such 
investigations are, with less confusion, refented to the Bun as a&ced origin of 
co-ordinates, than to the Earth, which is itself in mdtion. 

X remain, Sir, yours faithfully, 

Alton, Hants: Dec. 1866. ALFEED W. DEEY. 



SPECTROSCOPIC OBSERVATIONS OF THE SUN, 



' (By J. NoBMAN LocKTEB, F.E.A.S. Communicated to the Royal Society.) 

The tVo most recent theories dealing with the physical constitution of the 
sun are due to M. Faye and to Messrs. De la Bue, Balfour Stewart, and 
Loewy. The chief point of difference in these two theories is the explana- 
tion given by each of the phenomena of stm-spots. 

Thus, according to M. Faye,* the interior of the sun is a nebulous gaseous 
mass of feeble radiating power, at a temperature of dissociation ; the pho- 
tosphere is, on the other nand, of a high radiating power, and at a tempera- 
ture sufficiently low to permit of chemical action. In a sunnspot we see the 
interior nebulous mass through an opening in the photosphere, caused by 
an upward current, and the sun-spot is black, by reason of the feeble 
radiating power of the nebulous mass. 

In the theory held by Messrs. De la Rue, Stewart, and Loewy,t the 
appearances connected with sun-spots are referred to the effects, cooling and 
absorptive, of an inrush, or descending current, of the sun's atmoi^here, 
which is laiown to be colder than the photosphere. 

In June 1865 I communicated to the Royal Astronomical Society \ some 
observations (referred to by the authors last named) which had led me 
independently to the same conclusion as the one announced by th^em. The 
obserrations indicated that, instead of a spot being caused by an wpward 
currents it is caused by a downward one, and that the results, or, at all 
•events, the concomitants of the downward current, are a dimming and pos- 
sible vaporization of the cloud-masses carried down. I was led to hold 
that the cuireBt had a downward direction by the fact that one of the cloud- 
masses observed passed in succession, in the space of about two hours, 
through the various orders of brightness exhibited by factda, general 
surface, and penumbra. 

On March 4ih of the present year I commenced a spectroscopic observa- 

* Comptes Rendut, vol. Iz. pp* S9-138, absfcEBoted in The Mettder, 4jbh Febnuiiry 
1865. 

t Researches on Solar Physics, Printed for private drcnlation. Taylor and Francis, 
1865. 

X Monthly Notices, Roy, Ast. Soe, vol. xzv. p. 237. 
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tion of SDJi'Bpot^ii, witK a view of endeavouring to test the two rival theories, 
and especially of following up the observations before alluded to. 

The method I adopted was to apply a direct-vision spectroscope to my 
.6^-inch equatoreal (by Messrs. Cooke and Sons) at some distance outside 
the eye-piece, with its axis coincident with the axis of the telescope prolonged. 
In front of ^e slit of the spectroscope was placed a screen, on which the 
image of the sun was received ; in this screen there was also a fine sHt cor- 
responding to that of the spectroscope. 

By this method it is possible to observe at one time the spectra of the 
umbra of a spot and of the adjoining photosphere or penumbra ; unfortu- 
nately, however, favourable conditions of spot {i.e. as to size, position on the 
disk, and absence " of cloudy stratum "), atmosphere, and instrument are 
rarely coincident. The conditions were by no means all I could have de- 
sired when my first observations were made; and, owing to the recent 
absence of spots, I have had no opportimities of repeating my observations. 
Hence I should have hesitated still longer to lay them before the Royal So- 
ciety had not M. Faye again recently called attention to the subject 

On turning the telescope and spectrum-apparatus, driven by clock-work, 
on to the sun at the date mentioned, in such a manner that the centre of 
the umbra of the small spot then visible fell on the middle of the slit in the 
screen, which, like the corresponding one in the spectroscope, was longer 
than the diameter of the umbra, the solar spectrum was observed in the field 
of view of the spectroscope with its central portion (corresponding to the 
diameter of the umbra falling on the slit) greatly enfeebled in brilliancy. 

All the absorption-bands, however, visible in the spectrum of the' photo- 
sphere, above and below, were visible in the spectrum of the spot ; they, 
moreover, appeared thicker where they crossed the spot-spectrum. 

I was unable to detect the slightest indication of any bright bands, 
although the spectrum was sufficiently feeble, I think, to have rendered 
them unmistakeably visible, had there been any. 

Should these observations be confirmed by observations of a larger spot 
free from " cloudy stratum,'* it will follow, not only that the phenomena 
presented by a sun-spot are not due to radiation from such a source as that 
indicated by M. Faye, but that we have in this absorption-hypothesis a com- 
plete or partial solution of the problem which has withstood so many attacks. 
The dispersive power of the spectroscope employed was not sufficient to 
enable me to determine whether the decreased briUiancy of the spot-spectnmi 
was due in any measure to a greater number of bands of absorption, nor 
could I prove whether the thickness of the bands in the spot-spectrum, as 
compared with their thickness in the photosphere-spectrum, was real or 
apparent only.* 

On these points, among others, I shall hope, if permitted, to lay the re- 
sults of future observations before the Boyal Society. Seeing that spectrum- 
analysis has already been applied to the stars with such success, it is not 
too much to think that an attentive and detailed spectroscopic examination 
of the sun's surface may bring us much knowledge bearing on the physical 
constitution of that luminary. For instance, if the theory of absorption be 
true, we may suppose that in a deep spot rays might be absorbed which 
would escape absorption in the higher strata of the atmosphere ; hence also 
the darkness of a line may depend somewhat on the depth of the absorbing 
atmosphere. May not also some of the variable lines visible in the solar 
spectrum be due to absorption in the region of spots ? and may not the 
spectroscope afford us evidence of the existence of the ''red fiames" which 
total eclipses have revealed to us in the sun's atmosphere ; although they 
escape all other methods of observation at other times ? and if so, may we 
not learn something from this of the recent outburst of the star in Corona ? 

* Irradiation would cause bands of the same thickness to appear thinnest in the more 
brilliant spectrum. 
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SPECTRAL STUDIES ON SOME OF THE PLANE^ 

TARY NEBULAS. 



(From the Bullettino Meteorologico of Eathbb Sbochi of 31st Oct. 1866.) 

Thb spectrometer which I have described appeared to me at first incapable 
of giving good results upon the nebulae, but it is not generally true. If 
they are of great extent, as those in Orion, &c., then the image cannot be 
linear, and the distinct monocromatic spectral lines are wanting. But with 
the planetary nebulae it is different. Considering the apparent disc of some 
of these, I expected that even in the spectrometer the monocromatic zone 
would have a diameter equal to it ; but that was not so. The planetary 
nebulae, instead, give the very fine lines indicated for the first by Mr. ^ 
Huggins ; and as the new spectrometer enfeebles their light much less, it 
renders them more easy to examine. Up to the present time I have studied 
four of these nebulae — the annular in Lyra ; that in Sagittarius, in R. A. 
i9h. 34m., decl. — 14^*32', which has a diameter 25"-8 ; that of Struve, 
R.A. i8h. 4m., decl. 6°'5o', diam. 7"*6 ; that of Andromeda, E.A., 
23h. 18m., decl. +41°* 3 6'; greatest diam. 22"* 5. 

The three latter are figured in our " Memoirs " of 1856, and have a consi- 
derable diameter. These nebulae give, in the spectrometer, the principal 
monocromatic line very sharp and very fine, accompanied by some other 
also very fine lines. 

In the annular nebula in Lyra that line appears double, but there may 
be doubts if the duplicity belongs to the two arches of the nebula ; that 
of Sagittarius is single, and has another very fine line as near as the other 
is broad, at the side of the violet, and, at intervals, a very faint distant line 
is visible. 

That of Struve has a much brighter spectrum, and the three lines are 
quite distinct. 

That of Andromeda has the lines above named, but the principal one is 
a little diffused, and all the field is slightly illuminated, and certainly it 
cannot be said that all trace of stellar spectrum is wanting. Thence it is 
important in this family of objects. Our figure drawn in 1856 shows some 
stellar points in it. 

As it is a little paradoxical that the image of an object having a sensible' 
diameter should be reduced to a line, it will not be amiss to explain how 
this happens. If, from a refractor directed towards the full moon, the eye- 
piece is taken away, and an achromatic lens of short focus is placed at a 
short distance from the principal focus, it will be seen that the image 
diminishes, though not much ; but it will be observed that beyond the 
image the rays are concentrated in a very small space without forming there 
an image properly so called. Now, the same happens with the cylindrical 
lens ; this, in one direction only, and in a place beyond the true image, pro- 
duces a linear concentration of rays wliich occupies the place of the slit. 
The breadth of the image is not properly zero, but is so much diminished 
that its breadth appears to be insensible. That explains why I did not at 
first see these lines distinct, as I looked at the focal position of the stars, 
whilst it was requisite to look further off for the objects having a diameter. 
Thus also the planets, up to a certain point, give a linear image ; but it is 
impossible to reduce their image to a convenient narrowness if the diameter 
exceeds some seconds, and thence it cannot be made available for aU objects. 
But for facilitating the study of these mysterious celestial bodies, such as 
the planetary nebulae, it is an advantage to be able to do it with an instru- 
ment as economical and simple as our spectroscope is. 
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NOTES AJSTD OLEANINQB. 

♦ 

Measurement of Celestial Spaces. — "Now, on these pro- 
cesses we have two remarks to make. Firsts that the operations of practical 
astronomy, as £ar as they regard the fixation of the distances and positions 
of the heaTenly bodies, depend upon one single fundamental measurement 
of space, just as in surveying land with a theodolite ; that measurement 
being the single measured side of the network of triangles which (rigo- 
rously speaking) is all that is required to measure an arc of the meridian, and 
consequently the axial diameter of our globe. Any error in that single 
fundamental linear measure is pr<yporti(mally transmitted through all the 
succeeding calculations. The rod used in measuring a base line is com- 
monly somewhere about ten feet long, and the astronomer may be said truly 
to apply that very rod to mete the distance of the stars I An error in placing 
a fine dot which fixes the length of the rod, amounting to one-five-thousandth 
oli aa inch (the thickness of a single silken fibre), will amount to an error 
of 70 feet on the earth's diameter, of 316 miles on the sun's distance, and 
to 65,200,000 miles on that of the nearest fixed star I The second point to 
which w^ would advert is, that as the astronomer in his observatory has 
nothing further to do with ascertaining lengths as distances (except by cal- 
culation)» his whole skill and artifice are exhausted in the measurement of 
angles ; for it is by these alone that spaces inaccessible can be compared. 
Happily f a ray of light is straight ; were it •not so (in celestial spaces at 
least), there were an end of our astronomy. If we may be permitted a plea- 
santry on such a subject, it is our beam compass, and it is infiexibfe as 
adamant — ^"which our instruments for ascertaining its position unfortunately 
are not. Now, an angle of a second (3,600 to a degree) is a subtle thing. 
It is an apparent breieidtli utterly invisible to the unassisted eye, unless 
accompanied with so intense a splendour (as in the case of tbe fixed stars) 
as actually to raise by its effect on the nerve of sight a spurious image 
having a sensible breadth. A silkworm's fibre, such as we have mentioned 
above, subtends an angle of a second, at 3} feet distance : a cridcet baU 
2^ inches diameter must be removed in order to subtend a second to 43,000 
feet, or about 8 miles,— where it woidd be utterly invisible to the strongest 
sighit, aided even by a telescope of some power. Yet it is on the measure 
of one single second that the ascertainment of a sensible parallax in any 
fixed star depends ; and an error of ^ of that amoimt (a quantibr still 
immeasurable by tlie most perfect of our instruments) would place the star 
too fax or too near by 200,000,000,000 miles — a space which bght requires 
J 18 days to travel" — Edinburgh Review^ April, 1850. 

The Storm Waenings.— -The suspension of these warnings by 
the Board of Trade has caused much dissatisfaction, no attempt having 
been made to ascertain the opinions and wishes of those for whose benefit 
the system was originated by the late Admiral Fitzroy. Mr. Baxendell 
read a paper on the subject at the meeting of the Literary and Philosophical 
Society of Manchester on December nth, and Mr. Q-. V. Vernon has written 
concerning the matter to the editor of the Manchester Guardian, It is to 
be regretted that a system which is very generally admitted to have been 
the means of saving many valuable lives should have been hastily relin- 
quished ; and as it must be self-evident that it is desirable to point out the 
approach of a storm or heavy gale of wind^ it is to be hoped that in some 
form or other it may be re-established. 
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Inferior Conjunction of Venus. — Mr. Thomas Wilson, of 

Skipton, writes : — " I was considerably disappointed by the prevalence of 
cloudiness at the late inferior conjunction of Venus. I, however, observed 
her within zjh, i8m. of conjunction, and at about 44 hours after, with cer- 
tainty of her visibility at any rate many hours nearer, if above our horizon 
and clear ; and a strong suspicion that with these conditions, and the small 
difference in. declination between her and the sun notwithstanding, that she 
would not have been entirely invisible at any time while passing the sun." 

Occult ATioN of Aldebaran. — Mr. J. G. Walker, of Teignmoutli, 

says : — " I had a view of the occultation of Aldebaran last night, January 1 6 ; 
but my observatory dome being frozen, I was obliged to content myself with 
using a small telescope inconveniently mounted at a window. Being 
fatigued from my constrained position, I lost the moment of the star's dis- 
appearance, but it was gone at yh. 6m. 47*5s. Teignmouth mean time, and 
may have been five seconds or so before. The reappearance I observed with 
a small hand-sweeper, 8h. 19m. 26-5s. ; but neither has this any pretension 
to dose accuracy. The star seemed bright as long as I had it m view." 

Mr. Wm. Locke, of Ravensdale, " observed the occiiltation with 
a good 5-inch refractor and an astronomical clock well regulated. The time 
of the occultation by clock, making allowance for error, was 2h. 38m. 34s. ; 
and I see by the almanac the time at Greenwich was 3h. 9m. os. ; making 
a difference of 30m. 26s. How can I find the exact longitude of the 
place from this? Is the time alone a sufficient datum for the calcula- 
tion ? Don't you think some assistance on this subject would be desirable 
to many of the readers of your useful periodical ? I got for this purpose 
ShadweU's Tables, but they don't suit ; perhaps you may know some small 
Work for finding longitude from occultations, having correct local time, to 
which you could refer me." 



BRIEF COBBESPONDENCE. 



Celestial Longitude. — Is there anything publislied and ob- 
tainable showing the celestial longitude corresponding with Bight Ascension, 
say for each degree and reversely, by which one may be at once (roughly at 
least) converted into the other? T. W. 

Astronomical Works. — Can you infonn me of the best work 
on Practical and Mathematical Astronomy — more especially for the actual 
working to calculate the orbit, &c. of an object seen for the first time. 

A SXTBSCBIBBB. 

In answer to W.'^S. : "Observational Astronomy and Com- 
panion to the Telescope," by J. T. Slugg (Simpkin, Marshall, & Co.) ; 
" Handbook to the Observatory," by W. A. Darby (Hardwicke) ; " Celes- 
tial Objects for Common Telescopes," "Webb (Longmans) — one or other of 
these works to be used in conjunction with the maps of the Society for the 
Diffusion of Useful Knowledge. G. J. "W. 

In answer to " Curiosus," I would suggest " Dietrichsen and 
Hanna/s Almanac," price 8<^. ; to- be obtained pf any bookseller. 

A. W. D. 
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Fixing an Equatorial.— In answer to ** Amateur : " Instruc- 
tions for this purpose will be found in Mr. Darby's work, " Handbook to 
the ObservatOTy " (Hardwicke) ; also in Chambers's " Handbook," DreVs 
"Manual," &c. G. J. W. 

[N.B. — By referring to the Suggestions and Enquiries, Notes and Queries, 
and Brief Correspondence in former numbers of the Beffister, correspondents 
will in many cases find answers to their questions as to astronomical works, 
instruments, &c. — ^Ed.] 

Illumination of Eeflectors. — Would any of the readers of 
the Astronomical Register explain the best manner of illuminating the field 
of a Newtonian reflecting telescope, so as to obtain either the illumination 
of the field or of the micrometer wires? R. C. J. 

Orberies. — G. J. W. will find his " indistinct recollections '* 
become certainties by consulting Ferguson's " Astronomy," in which are 
descriptions of the Orreries, Calculator, Cometarium, Improved Celestial 
Globe, Planetary Globes, Trajectorium Lunare, Tide I)ial, and Eclipsarem 
— aU inventions of Ferguson. W. R. B. 

The November Meteors. — ^I shall be glad to be informed 
throtigh the Register if the numerous observations of the late meteoric 
shower indicate that the bolides, as Herr Schmidt terms the meteors (before 
incandescence), were more condensed in the anterior portion of the group 
through which the earth passed than in the posterior, e.g» ; all accounts agree in 
the rapid attainment of the maximum. Bid this arise from the a$irth pass- 
ing throtigh or among the greatest number of bodies upon its first plunging 
into the group, or was it merely optical, depending upon the position of the 
*' radient ? " If the former, by what means was the condensation brought 
about, and what was the probable form of the group ? S. J. C. 

A few years since I read in some French writer, that in his opinion the 
deluge was caused by the disruption of large masses of ice accumulated at 
one of the poles, which- had for about ten thousand years been more exposed 
to the sun than the other ; the latfer having, of course, been for a similar 
term in the enjoyment of less of the sun's rays than the opposite pole» 
during which time the ice had aeeumulated : abo that a deluge, or some 
such calamity, must happen to our earth periodically, at intervals of aboul 
ten thousand years. Have you heard of diis theory, or can you or any of 
your able correspondents tell me anything about it, or its claims to belief? 
It seemed to me when I read it to have some plausibili^. If you allow 
such subjects to be introduced into your valuable periodical, your insertion 
of this will oblige, yours obediently, F. 

Hav I be permitted to add my humble but earnest wishes to those 
of other subscribers, that each number of the Register will in future 
be ornamented with a frontispiece — either ib photograph of some eminent 
astronomer, or a diagram of some leading object df interest ? I for one 
will gladly pay mj share of the addition^ cost ; and I venture to assert 
that if it be put to the vote, not an individual subscriber will demur. 

A LoVEB OF THE ScXENCE. 



(44) 



ASTRONOMTCAL OCCURRENCES FOR FEB. 1367. 
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ji 

DATJl 


Friiieipal Occnrrences 


Jupiter's Satellites 


Meridian 
Passage 


Fri 


1 

2 
3 

4 


h. m. 


Sidereal Time at Mean 
Noon, 20 44 53'9 


TheSatellites 
sible this 
Jupiter be 
near the 


h. m. s. 

are invi- 
month, 
ing too 
Sun. 


h. m« 
Mara. 

10 11-7 


Sat 




Meridian passage of the 
Sun, 1 3m. 588. after Mean 
Noon 


10 6-8 


Sun 


6 3 

22 26 

6 16 

7 I 

21 3 


Conjunction of Jupiter with 

the Sun 
Conjunction of Moon and 

Mercury, 50 45' 8. 






10 1*9 


Mon 


• New Moon 

Conjunction of Moon and 
Jupiter, 4° 0' S. 


. 




9 S7"^ 


Tues 


5 

6 
7 
8 
9 
10 


Decli nation of Mars 
+ 260 52' 






9 5» 5 


Wed 


Conjunction of Jupiter and 
Mercury, i© 30' S. 






9 47-8 


Thur 








943 a 


Fri 










9 3«7 


Sat 


7 38 
835 


Occulutionof /A Piscium(5) 
Reappearance of ditto 






9 34a 


Sun 




9 






Moon. 
4 49*9 


Mon 


11 
12 


4 43 
13 40 


Superior conjunction of 

Mercury. 
) Moon's First Quarter 






5428 


Tues 


657 
9 12 

12 50 

13 38 
13 
13 32 
13 14 

13 37 

11 2 

12 6 

".45 

13 35 


Near approach, of Moon to 

48 Tauri (6) 
Near approach of Moon to 

Y Tauri (4) 
Occultation of ei Tauri (4J) 
Reappearance of ditto 
Occultation of e« Tauri (4J) 
Reappearance of ditto 
Near approach of Moon to 

75 Tauri (6) 
Occultation, disappearance 

of B.A.C. 1391 (5) 






6 381 


Wed 


13 

14 
15 


Occultation of 1 1 1 Tauri (6) 
Reappearance of ditto 
Occultation of 117 Tauri(6) 
Reappearance of d to 






7 35*5 


Thur 


" 55 
»3 44 


Conjunction of Moon and 

Uranus, 5^ 2/ N. 
Conjunction of Moon and 

Mars, 8<5 44' N. 




^ 


834-3 


Fri 


7 " 


Near approach of Moon to 
A Geminorum (3^) 


• 




9 33*4 
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DATS 


Principal Oocnrrenoes 


Jupiter's SateUites 


Meridian 
Passage 


Sat 


16 

17 

18 

19 
20 

21 

22 
23 

24 

25 

26 

27 


h. m. 

12 13 

13 19 

741 


Sidereal Time at Mean 

Noon, 21 44 2*2. 
Occultation of 29 Cancri 

(6) 
Beappearaace of ditto 




b. m. s. 


h. m. 
Moon. 

10 314 


Sun 








II 27s 


Mon 


• 

Full Moon 






12 21*0 


Tues 


1446 


Meridian passage of the 
San, 14m. 6s. after Mean 
Noon 






Mars 
8527 


Wed 


Greatest westeriy elonffa- 
tion of Venus, 46^ 44 






8488 


Thur 


Declination of Mars 
+ 260 32^' 






8- 45<> 


Fri 


19 31 




« 




8413 


Sat 








8 376 


Sun 


Conjunction of Moon and 
Saturn, 2° 20' S. 






8 34-0 


Mon 


23 32 


C Moon's Last Quarter 






8 304 


Tues 








8 268 


Wed 


■ 






8 232 


Thur 


28 








8 198 
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THE PLANETS FOR FEBRUARY. 



meTcnry will be an evening star after the middle of Febmarji and at 
the end of the month may be seen for about an hour. 

h. m. s. o / 

iflt K.A. ao 31 iz DecL — %o 57 Diameter 4"*8 
15th „ 22 8 53 „ 13 23 J „ 5"o 

Venus, although still veiy much south of the equator, may be well 
observed before sunrise, preceding the Sun about three hours at the begin- 
ning of the month. The planet is well adapted for transit observation, 
passing the meridian within a few minutes of nine o'clock ▲.!!. daring 
February. 

I St E.A. 17 48 I Decl. — 18 48 J Diameter 30"* 6 
15th „ 18 41 26 „ 19 .30 „ 26"a 

Illuminated portion of the disc of Venus, 0*463. 

Mars continues to be very well fixed for observation, and remains very 
much in the same position with regard to the stars as during last month. 

ist R.A. 6 58 39 Ded. + 26 52 Diameter/ is^'S 
13th „ 6 50 16 „ 26 43 „ i2"-o 

Illuminated portion of the disc of Mars, 0*954. 

Jupiter is in conjunction with the Sun this month, and consequently 
is un&vourably placed for observation. 

ist R.A. 21 '6 29 Decl. — 17 15J 
iSth „ 21 19 49 „ 16 17 

Baturn rises about two o'clock in the morning at the beginning, atid 
about half an hour after midnight at the end of the month. 

ist E.A. 15 26 4 Decl. — 16 28 Diameter i5"*o 
15th „ 15 28 20 „ 16 33J „ i5"*4 

Dimensions of Bing — Outer Major Axis, 38^*0; Outer Minor Axis, is"*o* 
Uranus continues well fixed for observation, not far from Mars. 

6th R.A. 6 21 17 Decl. + 23 41 Diameter 4^*2 
1 8th „ 6 20 I „ 23 42 „ 4"*o 



Total Destruction of an Observatory by Fire. — ^The ob- 
servatory at Downside College, near Bath, was on Sunday last, January 20, 
completely destroyed by fire, with all its valuable contents. The 14^-inch 
object-glass, the transit circle, and all the smaller instruments, together with 
a valuable museum attached, fell victims to the flames. Nothing could be 
saved, although the fire broke out in the day time, and, unfortunately, 
nothing was insured. This observatory was probably one of the largest and 
handsomest private observatories in the kingdom, and it was only about 
two months ago that it was fuHy complet^. The exact cause of the 
disaster has not been ascertained. 

Lunar Rainbow. — Mr. Baxkas, of Newcastle-on-Tjme, infor^ms 
us that a brilliant instance of this phenomenon took place on the eveiling 
of December i^th, lasting from 7 o'clock to 7.35; the prismatic colours 
were very distinct, and the general eifect most gorgeous. 
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INSTBTTMENTS, &». FOB SAIiE. 



These Notices, which are restricted to two lines each, are Inserted free of charge to 
subecribers : applications respecting prices add other particulars to be made to the 
Editor, with a stamped enveloiM for reply, without which no answer can be sent. — ^For 
Advertisements with prices and more complete details, a small charge wUl be made. 

N.B.— It is particularly requested that we may be informed when instrmnents are dis- 
posed of, in order tba/b the notice may be withdrawn, and fruitless applications 
prevented. 



Aoliromatio Befiractor, 6*4 in. ap. 8^ ft. focus, by Merz, Equatorial and 

clockwork by Trauffhton 4' Simms. [73] 

Achronxatio Befraotor, 4 in. ap. 5 ft. focus, by Dollond; equatorially 

mounted. Powers up to 400. [87] 

Dialyte Telescope, 4^ in. ap. 5 ft. focus, price very low. [88] 

Gregorian Beflector, 4f in. ap. 2 ft. focus, by JDoUond, 4 powers, 50 to 

200, finder, &c., on brass table stand. [63J 

Aotaromatio Object-Glass, 4|in. ap. 62 in. focus, by StygOf with brass 

cap and receiving cell, for mounting on tube. [65] 

Newtonian Metal Speculum, 8 in. ap. first-class quality. [77] 

Transit Instrument, 3I in. ap. 5 ft. focus, Ys fitted with agates for 

mounting on stone piers. [29] 

Equatorial Stand, for a 5 or 6 ft. telescope : 13 in. circles, divided on 

silver, to 10" of space and 4s. of time. — ^Has never been used. [55] 
Varley Stand, improved, rackwork movements, for a telescope of 5 or 6 

ft. focus : on circular turn-table, to point in any direction. [16] 

Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 

in. circles, reading to minutes. [56] 

Speculum G^rinding Apparatus, capable of working a 7 ft. speculum : 

with tube and fittings for a 9 in. Newtonian. [57] 

Electrical Machine, powerful, 18 inch ebonite plate, by Silver ^ Co., 

with brass conductor. [03] 

Electrical Machine, plate 12 inches in diameter, in case complete. Price 

low. [00] 

Becreative Science : and the first three volumes of the Fhiotographlc 

Journal : price very low. [80] 

Wollaston's Fasciculus Astronqinicus, a good copy, weU boimd : also 

Denison's Astronomy without mathematics. The two, 35. [04] 



INSTRUMENTS, &c. WANTED. 



Equatorial Telescope, about 6 in. aperture, with .driving clock and 

circles ; price moderate. [80] 

Astronomical Clock, not very first-dass ; price low. [65] 

Gregorian Beflector, second-hand, not less than 9 in. diameter; or a 

dumpy ITewtonian, not over 5 ft. focus, without stand. [05' 
Equatorial Stand, for a 5 ft. Befractor: graduated circles. [35' 

Transit Instrument, 2 in. ap. 18 or 24 in. focus. [71' 

Monthly Notices of the Royal Astronomical Society, Vol. 3. [26 

Monthly Notices: Vols. 3, 4, 5, and 7. [82] 

Bartholomew Frescot on the Universe, published 1823 : ^ ^^VJ '^ante<}> 
in good condition. [84] 
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Eclipse of the Sun.— An annular eclipse of the Sun, par- 
tially visible at Greenwich, will take place on tne morning of the 6th of 
M6kich| beginning at about a qnarter-past eight o'clock. 

h. m. 
Eclipse beginaf !|farch 5r . Ho 17*2 moaA time 9t Greenwich. 

Magnitude of the Eclipse (Sun's diameter =1) 0750. 

The Tribute of Science to Revealed History is the title 
of a little work just published by Mr. J> W. Harris, of Exeter. Certain 
ideas concerning the unimaginable extent of time employed in many of the 

Ehenomena of Geoloey, which had itaj^fted themselves to the author, 
aving been confirmedby lectures delivered by Mr. Pengilljr, at Torquay, 
Mr. Harris has transcribed the proo& as they came before hun, and drawn 
inferences from them which are here given for the consideration of others. 
Mr. Harris enforces his arguments by illustrations from Botany, Geology, 
A stt o afl m y , the SpsctrosoopA, &^, lAilDKiHng thehr o^greifimcnt with revealed 
History, of which he considers we should expect fo find, sooner or later, both 
a Uteral and a symbolical fulfilment. 

The Continuity of the Sc^EME^ of Nature 4JJD of Revelation, 

by the Eev. C. Fritchard, is a 'talii&bk ^dttetion, and deserves to be 
extensively read. 



T* 



!"H'"ii 



lesf^mffsikamimms^ 



JJST OF 9UB8CBlBSft8— 'liTiM^ re«0lvid gi&e^ our last number. 
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Seyeral communications are deferred for want of space. 

BKRATA.-'In lastf ifamber, p. 17, Triaection of tm Angle, Example 8, /or Dlfflff readDNM, 
aBd/orAUB read AMD, 



The Astronomical Register is intended to appear at the commencement of each 
month ; the Subscription (incladtng Postage) is fixed at Three Shillings per 
Qnarter, pay<ible in advaneey by postage stamps or otherwise. 

The pases of the Agtronomioal Register are open to all suitable communications. Letters, 
Articles for Insertion, &c., must be sent to the Editor, Mr. S. Gorton, Stamford 
Villa, JOoums Boad, Cia^^Um, N,E,, not later than the 16th of the montlL 
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No, 51. MAECH, 1867. 



On the Perfm^mancQ of Object Glasses on Oamma Andromedce 

and Delta Cygm. 



By the Rev. W. R. Dawes. 

Among the correspondence in the number of the Astronomical 
Begister for the present month will be found a letter signed 
" A Subscriber," and headed " Performance of Object Glasses.^'* 
In this the writer states that he is " informed on the best au- 
thority (the Rev. H. Lowe, in whose possession the instrument 
now is) that the 8 j^-inch object glass by A. Clark does not show 
y^ Androm, triple, nor ^ Oygni doubled (As I never heard of 
y^ Androm, having been seen tripUy I presume that y^ is a mistake 
for y, including the duplicity of y^.) 

Astonished that such an assertion should have proceeded from 
Mr. Lowe, I wrote to him, and in reply he informed me that he 
had been led to doubt whether he saw y* Androm, con-ectly, by 
the fact that two diagrams had been sent to him, drawn by two 
gentlemen of Manchester, whose names he mentioned — one ot 
whori had seen the object through the 8J-inch, and drew the 
diagram from memory only ; and the other had seen it with a 
9-inch object glass by Slater, 

Curiously enough, these diagrams are almost exactly alike ; 
and as they differed very widely from what Mr. Lowe had him- 
self seen and depicted, he distrusted the correctness of his own 
observations. That no error might be introduced in the process 
of copying the diagrams, I requested Mr. Lowe to send me some 
carei^ tracings on tracing paper. This he has done, and included 
also some tracings of a diagram he had received from Birmingham, 
and of his own diagrams at several different times. Certainly, no 
one would imagine that these were all representations of the same 



50 Ptrformanee of Object Glasses. 

olojectiiiihe oagtsiO^pantu^D of y* m depicted by tbe ManchcBter 
observer being about 224°; by tbe Biraui^iain observer about 
'6$°; and :byrtMr.'Lowe»bciat:ia4°.' A» Oia true . angle is about 
^>i«8\r^:jiblb«it!that Hiei'.Uknafaeater.diagnai lia- eiroaeoDK, by 
' ftilif&t) ittu Bixbpi^hatil eTte^J^4.'3°i' «id JlIir4.Low&'B(1^'f 16° 
.'o*ly-,'!»bich ie a^<n^&&iniglTt'rea8nialKly.)se'(ixpeCted'in'«>iaaty 
■iiagramoit Mi-very small «»]«, anii^intflt^d'<bn)y'to renonid. ap- 
pioxii^tcly lihe<ppUirano»af tfae'CrlE^eot^in 1^0 tebwapei Ja 
thia'Che«Diiqkmento'i^.>)'afe'we¥tseporUsd>jCvefa,inilJ]ia.poiirsr 
oC ijs^i'ii.mui 5lob{.'wiilely easHghiCo ,)]e toi^linm^i»d mrdit^ 
tftocB-H- 'Mrt'iL^w«!B,'dia^mlI>i^ ^1 Cpffai/iia.i!iiM' <\iut»yotaerutA, 
(Imigb rcfireBBQtiiig,tbB ibia^caalBeeii'^withili fioweeiaf^^a^ l8j. 
Havlng.-'hadithQ'teleKMK^ isiiiiy poaseEskdiSxr'vevieFBi.yQan, 
ABdaJtvaydiiued ituwlth'iwtidiiGtion^rl' ftaredrtiHtt' aomeited abci- 
Avai bdd- hspjoenefl' 'toniti^^abd' lej<pe^<tbd»glltjit ron1y'diie>1».'niy 
AXceUtotjfiieni^'Mi: Alvntii-Cbii^'tO'^ilaD^.tiliei^rflnraianGeof hia 
8j-incfa object glass in its true ligbt; and asJilia^. nODi-ito 



tespecting these two objects, whicli Beem to have become favourite 
teatH of telesrtlpio p^rf^rmjiiK^, iI'conolAdb' ttiatMbeir character, 
especiaUy tiljat i^lCmni, is, jipt,hs,manv pOTi;ect)y. understood. 
The bngKtriess^ry XnJr«fnerf*-Hiidet8 K e^f W fltid Wldiout 
■^ri efi^^j'pr6^;ri}^l\rlt^j;,'^at^ ^^ i^;^^R^c*^'o^en'rdWrfed- W as 

faim^ jno4««ia*elj |!o|<4,pfeiect,^8flBi wfcq- W^ftme iapufficieiit 
tct'rediito the-dtsk^eifithe tonni*^eD*siitatab9Ut o/''6aoK ci"'58 in 
dito^j' -Thft'Htiltellttse'ftbertin* whfchi'iirtHI*) ihis-iwafcout 7} 
'incfi'es:'' ■"'A Wfee^Kat sinalW to.^ sfi hfia'flV 6ei)tiJ«t» tfiem as to 
^[^qdiKie % di/tri; lijie fcrp^ it* e^DDSated ai>4.'de.eiJy-liotcbed disk ; 
but when- die, imtge is Bufli<iiently qwiet tq admit of acciitata 
soratiriy witb' ».high powtf-, a^ dight ftittening of each disk will 
be perC*T\-ed at the point of contact, juBt xs Mr. Knott bus de- 
scvi'bed'Qie linage forni'ed by Tiia excellent 7j-ilich object glaas. 
Tbat-Ihe .two stars a^puld be separated with any object glass of 
only si inches aperture is out of the qneation, and I feel . sure 
that Mr. Alvan Claris vovid never aeaert that it could. There 



Performance ■ ^ \ Ohjfxt Glt^xes. 5 1 

must be some miatake in Lownis'H " Progress ef Astronomy," Te- 
ferred to by your correqKmdent. ' : ■ ' ■ 

S Cy^nt ia quite aiii^tent kind of objeeb, ihe^fimoll tatar bejifg 
neaxij i"-y from tbaoeiitre ofthdilai'ge oliEfti '<rii«'dlffic)dty liere 
ia, tf iw>isxsa, .isat^'<a^>dratt th^Btere, but'to^plaif^ ^'oii^bf tfit: 
■way of tile bri^^t itfi^'Murrmmdlng J^ wbic^- is iitilft]ly;ltoo 
briglit to permltif.' tdi be diatinctly a&d certaii^iy 'seeBthrougb it. 
Aa apertuEeoi' 4 on+J ipoheaioMr, idiow.)B.juBt-M'!(fti*(A*'W'<isi; 
but tO'dimini^'^eiT^D^ ef 'iha'ring's.eKtea'iav'edge to i"'7'M- 
C|iiire8 an'iBpBntm't'o/'';f aaclies«*-lsaal.--Witb tMfi andJargm- 
«pMtnre9,'aU thftti*T?Bnte'<i ™ k'nioiWatBly goo^ figukfe and-on^r 
rect adJDstaienb of AeJobject'glaBs, iKith a'qaiet image, free frofn 
any coiiBiderabie. flashing- Oil "ibraadi^ingi" of tlia nngB. 

'Fot>'&eiaiifi>Tniatii»i>eif diQwmhainiayidwifat whether they s«e 
tiiesft'objtetsloonoatlj^iS'^poml didiHgram^ofcnobias e^encm the 
meridiaii with'lbe< -S^inc^.ol^et'gltuii ' [Tties^ i^i^rute kk> 
drawn'toasdale. 1. '■ ji, ;.!'";,''■■'■ 'i ■ ■-'.'- 1, ■ 



series of alternate brigJ»aodi&Mrfcli!l^gi^atl»ei«it«^sHi#«;fl!tl| 
WhgArv3i»atiff»|3!iabQtttf^V'^^ ***^ «fe fc>tf tfet J«f (il?<« c^ia/^ft^.^iM^j.: The 
AiametMibao^^lhco^iflfcTiai^tiqm W)r '^vdd^y].M ^beiaper^tk^^if ophite 

4h^ iBiKpZ^niimtftatt^fdti^Aiqptarratt im^l^iiif .ditt[e«^»r»d ^id^icdi&»m,lhii 

ieieii<!aj^:iM)i}Uattgi Hitukhib. Mobebiol ^vt^A^> apertffus^^^ ilbect^aiffMmp 
power of the foEBMi^ nniilvi>fi}giift«f)«r')Uk«to itSbat <i)|i^^ HtJb^ii:it fldillfeb 

iteeisognniah^aftii^ ciiEr]ia|r^{i8t&>iiMh$»Sfi^BAitosid^itCiM 
«iT(«E;pifflil ^hMinLt>lailii^OKriiji:>(|h0oapfidfeottJb^^ 

that of one higher in the magnitude scale. .j^iiiyolucie 

J.'j In<rQfeiirdJbtdiAi0^gn^ilifl4M^ J»ddadR tb8(t;«teF^^eaflti;edvij»lS$ifcby 
Sirti<Fftdbhii^^ftk«>te]iwc^iha7ib^^ ^ipevt«Mirro£ 4bia|iiiifeb«eai suH 

9M (j^eodjptflHieil €l'^mqcaidi)9ntetfB:^8filiyGk}yj^ pndtidDe'ftbqtdt 

similar aperture would show them at tiie present time. It has iij^^dtJpeifii 
suggested that tl^^Iisiii&Uuo^jniftissTiible, but the evidence on this point is 
at!fM€kikl i^ryBincertain. In the autumn of^^M ;jfwdilS ^fmiidOfi^-miiJ^e, 
of about the 8| magnitude. It is hardly necessary to add that, in the 
observation of all objects of a delicate naturfi, a little judgment as to time 
and circumstance, a little patience and a delicate manipulation, are indis- 

^To^?i!Sh^S6^ as^^^r^^^'SiIi^udS-^ft Bedford 
Catalogue is the limit for a 5-inG h objoot g lass. I believe that such would 
be approximately thcLcase, The cor^ponding,magnitudfi on Struve*s scale 
would be approxi^^ly^(^/^^^%tW^d¥?^Mdar^ scale (Aige- 
lander's extended to ^^l^afl^f ISffiHitoif^frWi^^jfepco with a light-ratio 
of 2:51,2) the cojrrespondinff magnitude woiud oe about 12*7. 

bottom, for "Targer than tnan 01 Bmpicius'Gyius,*reaa^®5 than that of 




without warrant from me. ' . ,,rt^n ^. .t }. ^. 

On •pti«tS^%:^^^'^^c<dtfe', Fto^mMiPf ^^6l<iia«(5li*B^^a^Vyl(j^Wi«at' k3f 
'b(}t^^M»g&']<(Miid^Bli^ht8t4rt^isli(fi# ^<. cfeMr ib^^svei >b^iko^^ly dik^- 
arrafagrid*. ia t?ie,;^3wjrw5^ eM toi^»ftdtj?titwK^ft$lj(,.h^i^l^.[ti»e. ,8c»e,w^ 
TfeoHgh,thiwsj^aJpeClnot>..«^ Jcpnpeive, mpr^ tha^i,?^ dgzeii, of ol^e^^g ip tlj^ 
*' Celesfjal Cycle ** tnat I cannot feel fairly satisiieij of m^ having^ seen," I 
cannot "6ut reckoft myself to hare dfetuAra. "the lisatiti^ul' ofd^ir in ^hich 1 



,r ■> -I 



Meeting- af^ iheySo^l \4siif&Mmid0l^ Society. 53 

1 ou^ht>to »liify tG«y,^tfaiaJt I li^^ be^a kd t&'4i^rits4(<diagisttliifi(f^.Aadti» 

^isvided^^ntatWo %hh^'pmrf» of^^t^^ iikiid^tlie xiiagnMbI IvDDgBSdd«t3k|iB>^iii^ 

emplovine. ' .-{uj-m ' fhi-";i:iLirT '.'{t nf 'r«J;:'(' Mfo '!»• 'x; .. 

/f JI^^Dttwbs;TBf^i«64^-'Bfiibi«d^ oirsntiHt t^ftoa^ifi0in^rvCh<ftittlbiiib|$)t>ni of 

k)g>dirdCEfntkaT t6leboi|»^obcbYiflbUi^d8&ifldn«v^:^^ finmi96o)ii|) i» 

ei .:r:/.j.j riiiL"* jl- ooiieLivj oili .tuJ .oftfiinemiiiijfi^iibBijilBuly^i iiAi iBi^.-'-.-://a 

riinij ot fe!r> Jii-^m^brr'(; ^flilf ,fi ,ftTfrJfifT ftlftniififi .s^o iia^fJo IIjb lo noitiivi(*a'fo 
aibai 6i£ ^noiJelnqiuBni olfioileb jb bne GOiioiixjq olJiil B .ooniiJamiJO'ifo bnfi 

bfuow f['ji;a jr,fl:t eTsifocf I .8«f>f x| ' ioQJ;^cfo A oai-i a idi ctimif erft ai oingoiailijO 
aliioa a'ovjJiJS no di>^^ifl»fiq?j,snyjaoqafl3ioo adT tOejw^adi yIetKniixoiqqfi ed 
-oriiA) HlBOii InBbSmmoSifi^ym^^^m^^ ed blifow 

.V'xi ^uocffi odbiLfOw obi/ lia2i?ni_3nftgoqa9Ttoo od^ (v^-^ ^^ 



The obitoaiy for the past year includes Dr. Whetrjli^i^^^iiol^iiAr 





Theory ; Newcomb's T ables of the 'Ran^t^W^fflMr Gould^s 
the Lunar ouriace: Comet I., i&oo ; the Variable^arTCoronfla, 

ttlil^edrglliteoiipQM^tOtf d£(ithePfl«m^^iai^ lUi Jsmpf ^piee^((>aQ 
t'3^ >iadhe^ "kl'ttdi^ofi^^to diis^^o^^eet^f^ ^'/th^^ttdnie cdia^iwtto 




tod 

., ^. _ ^* 

the eetottki! bodaeftfMihui'beW ^v£b:BtTiii!ui^^at'..|& m^k^^i^s^ 
been iiwarded -fo^^joiijotet lawiu*8^' •WaB,aw'^<Mdy justralikide to 
the vafiouB topics/ toutdlediipMm the PrejgdeiitV^ddy^j'M we 
hop^ - Jxi give a fuller, aqcohixt , of the pfocfeedings . in cur next 
numter. lifter alluding to the rapid advance towards complete- 
ness which the edtenis^ 6f Astrdiioniy has inade'of late years^ and 



TRe'^ ^I%prziunt ')ij'\)tihn. 



the present advanced culture of tUe science. The dark lineB in 



were, 
Fratu 
with 
introc 



proTe 
Danic 

the pi 
In i8_ 

somewhat widely aeparated. Although many men great la 
Bcienc« were now' in" poBsessidn oFfhe leading truths of the dia- 
covfi^'5*'i(^b^*M«'ti4'Ki>^o^Mi'8^9l"ite"gttiu^!tfl'tMphe- 

'jnCittcnla^^iWnS'iOanBbMqt: vliola;! ,-.The^;fiveiMlffltrlJifiO-gA^ ^ 

d^Mted ^c^ainvt The long^etifitkniied^kbdtH'a^efi? vofbimr Milko' 

been" BuccessmDy applied in examining the nrftiirg and' ConMthtJiSh 
'<^:aiWih»WnJy;|HMiefti^ap4)Q(M4u4*4''l^i.PiC?Wff)ii?8!*'l?;fflS^^ 

this interesting fidii"i)fii"tt*att*;'''i '' " "■'' ; i"jilT:i ■ v.m ■„■:) r,:v„ 
The RStI'C:' !PHtBliara',Wi%-el4fcteai'iw";'Pi^etiden"(!;(W:ift^ 
ensuing year, with Mi:i Stoiw gp^.J^.Jjugg^S^ S:bcretJii5flsi 



'- ^^-Mtxm^atif'va^ diAgmm.of'diJH4>eMh'itt' this ;-w«ll>-knawn 
group waa prepared for us last year by Mr, HuggifiB, iind'-Wna 
indeed a revised copy of that which appeared in the Monlhly 



r^e,, Ti(p>^{jfPf.^^-^rip^ 



■■■■■k !.-ilihi Bill)% gfim;;'il ai^^^J•^^l^.^;; -:^^'-r■,'| oi v/ on O'^v/ ajii.i!..^ 
' K#p*-Onr^etiii9^^flIMfi&, JulMfcsr i^sbj JanffiexainiiH^ilioiCfaJDii 

while the Btar marked 5 was rerj plains ,fj»»|i5(lej4.,;t , ,,[j, ,.|.,j|.|i ^,|(i 
. -Eflttl 'rfiMffise.fATerj^tipfla.jrwe. yeriSi^ i^™i^\^ o6pery(^. ,^,||- 
Caa.tlie B.taEB I have alluiled taoe thus rapSlv.wnUimo? 

&aA remain, Sir, four obedient servant, 
Uiroer Hollowaj : " JOHN BBOWNINO. 

Jan. 19, 18^7,, ,^ ,,.,,,, ... 

lln the dia^m sent by Hr, Jfflomiing, tAfi ' ear (o iccnpies the Earns 






■JBU.I.1M :■ 

1 11 ;;i;w !••)■] ;ij'< ,i57iii-; v. t ii--;- n .-\j -lU.- ■, -J-inr^^, i{>-jnii« iWiha:iin s 



" ». In lowsr Bltitndes of the Snn, and ttoBe upon the phase, not onlj is 
a crater never Tisible, but ffii&Vi^cSrt,.Ut^od light and with magnifying 
powerB from 300 to 600 at most, > v e ry delicate hill of 300 toiaea (i9i)l-4 

va height. Aa a crdteT, Ziinhe nas entirely ditiappeare^ 

■'«Bim«ftOcfetti'WnaiW4't>rt*eH{,'tftti#.''''^ ■,.iii;;[i.i,ii'j.i- um ^t. .-„, 0! 

" JanuBTT 15, >4h. to leh.— Ught ex<xeii^h^^m-'l'V^kiiuSig-ti^ 
■flfi' Ml (<is"«i"IftK' !j»)r« *»fe+«He"HWK't;4ittE,*'tftia »■«(#'**«# ft* Kw 

r jiltweidnj ^^°™^i Jt would J)^,Tf4(|fej;^t)^.^4^l^^ffi,9 Ji^Jl^' 



;'5«^'''4'«^itjre^)^^;pbajftff«,w. 



Corratfondence. 57 

on December isth, afci*iWiMVottS'JS<ffiaHM'*^ ^^^ 4"^ '^*^" "" 
very near the termin^t'l'WiiFHj^ifflfflQ^^ew. and die Mood >een 
with a »-ft. Gregorisn reflector 6t ^-Ibcil aperture was a beautiful sight, 
t>MUlii)i4^4(ffiiMt)bttittLtffii&4He»«ltbi4;ii4liiiUadeJoa /)b a'U—.U.A 

I>ec. 14, S,i<p.ie^e3Awii|;^UHo(!biiaS'nrfai)(Hnii^:eiioiigh, occupied with 
ft roondi^ whitish speck, easily seen with any power, but beat vMi a low 
pover of ;o. 16th.— Theeameappearance. lused jo and 7; on thereflector, 
^ 65 and 200 diiV^ 'i-i^^l£^taiitl^-M m^ it the Bame with aU 
powers. 



ij v; '•' Jrri ii-j-.tlq 9Ht noriri ennfi baa ,ou^ adJ lo aafiulilln Mwol al .s" 
.^"Ki^.i i-jrv) oof io Hid 9lJi'jil^f).icM».a,J3om Ju 00ft ol 00; mvii siavjq 

to be, as our Transallantie couaj^rweuHtfJirf'lfffffl'^feeSTi^QiiJHWfiaW^ 
o«K'j''™W^W %lMWK»'rf,¥^fBtamhH«(\^P,#epaPt^BtflWeO'7.'' 

formed a topic of discuBsion at sereral meetings of the jiojal As^|^fl|§^al 

tills ilia ^f^*wW^fe^*W^i5fflfP_lfe-p^e(^,;KpewJo«eA) lM"srf3- 
cientlj Interesting to lodace me to ash you to insert the folt9pifmj IjMula- 
tiQ^^{^^e)aip,t% qeij anmber of the Rfgietir: — 

''^enOi8ttefeion;ilttrfU^y'Bi4iiM-'^k^»Bife ri^Mi^4id'B»^bo 
has been attributed to it ; jtin_the contrar;, it has more than 'So^Vi'ea 



3^ Gexifiiifffifuhiiff' 

<;«Bitnu<>g;«bMi^Ute«tdro of bosMtara tj»,h»lw POBMOwi Jftrtii«,«ftS)iH" 

live concIuBione. That SielB'», iOmwI WtOi: 9ll(eMn<«ft>l^gSt¥ftjBn,!wffib 
|>ebt«clb>dtatibBanidbl«tllinKdr}l-lH«W'^ &uw.i«l(«b4 impan«M-&flt i^fjits' 

in!» iinitiie.mUoieii-alitdw t^MnM^ tfts^qnAi^if^PUtid^T^siitg Wisd^ 
taan*flMfiMue«{to#l»ftito»J«i»Bjii»o|ii,rBrirdiMpBei*mmM/fli^ivr|irta^ 
comet smms to me to be oal; alwMeqnrtW^ ()f IdiMl^miirvMlj^Aik^^ 
tttfomUiyL dtntp^-, btf^i ^ m ,nir«Niicftibtl uriilf^ 1 UM^'i mHw^j^e 

already been pkoei on taMK^Vi, ,. .;,j f. ,[j-„;.j ,,,|] 1,,,,; „,;,,;ti..j^ t,ili nniwuds: 
D'Airest proceeds to Btato that no errors in the irakuiationB of (he places 
of the cometjU which had brtfc'tfafiSl'i^fullr rerised, would suffice to 
explain the vHiire in rq-Sndinff the comet,* He afBrma thM so diligently 
had it been toked for inCopenhagenT^at it could not ha^jreecaped him if 
all the coiT^tioDS for perturtiationH eince 1851 had , been applied with 
vrong signs I; nay, that had it been visible in the usual msjiiier in Norember 
OT Dcccmbei i36;, he must have seen it, vhaterer, part of the heaven 
had been in. And he concludes :— ' / 

." Its non-appearance makes it profitable to,«Jn attent 

in Bond's buautifiil drawings of Donati's Comet. . Alias .. _„ 

that these drawings cannot be surpassed for iheir fidelity alld the credit 
they reflect upon the eiaet comprehension and csreful atlenSon of their 
author. Look now at the plat^ in Bond's work — -for e^LmjSe, the i6th, 
1 7U1, I Sth, ind others. Do they not suggest in theylearcst l^anner that 
appearance ia.n lead, to the idea that in the case of this cotnet^lso matter 
has been thrown off and left behind in space ? Are a6\ tlje layers of this 
thrown-afi' matter constaetly seen in the positions and places which the 
comet had, ciwing to its onwiud pn^ress, occupied one or 'it<fo days before ? 
This is indeed not new; it may likewise be pointed out in other drawings 
of older comets, but (tappears to have been loo little thou^lit of." 
! I am, Sir, yours iaithfull^, 

Greenwicl Feb 14, 1867 W T. LYNN. 



"SIGHTED ORBIT OF Tm^^OlBMBER METEORS. 



PRffiHtfofiQMUt atfA-'Um 'Hkdai^' (ifeMMmd by «ad»wididtaMl*>jmnhiMg} 






ahowing tha positioDB and th« ewth'a earvabaiewm "o Im'ji-ii 
eooiilr] Old Id iiii.<hi:hi-A::3 orfj ni eion* im Jiiili niiOB oJ Btwa'jmq 

vlinogilYb Of 3y() w micftii oH '.laiti'it, ni^ anibiii-a^ ni inrTHJ 
li mill b9qir«; 



^. . . __^. J9 3t iiiib 

llSca Iiuilqqii (i-jsiJ^ luiil tfSi oatiia : 
laJitiBTOil ui maatiati^uiai udl ni al Jiuj 
Ji ansYBBil edJ to Mi^.TOVijlBdw ' 



ImijiflinjiBism r 
3iWi^ sill Mr 1 li 

,ilidi Bill 



wit .TUD 

■ilifiita.viq li ^uCiiin 05nini«iiq 
llAy<ja'&«0 8'iiJiii<'a)(ie<;iii'n'AiliIiAilui ic 




B^iviTL I oa^ill iHih 



liilif Qill ie 1 



- - ^ .BT9lll<J h. 

^Al "io »i3Ru eill ni tunt -jialji aiil o.t .Iiiial n 
n dtA ^asjiqa iil bniil^^lisl bne Ho ami :^j a' 
Euoitiaai eiH ni. nas» i(lInBiaao3 -iwiiiii lli,- 
)no baiqujso ^^i^inq biuwo^ Bli ul ;^aiw > ,l>iul l: 
Juilaioq od oaiwaiil i(J"J" li \^oa Jou L 
"lu 1 piiuilt alllil iNiI iiamJ bvjuI oJ auiaqiifi Jl-Jiitl ,isli 
' luMjiia Btuo'( ,iia ,CDE I 

i.dolF,: 






the earth's surface even as a sppirk ? .7.ir,r!Tiic{- 

&m^ ^ife^ie'^lia^'^tfe'ift«ttler^0«ri*t6^'^^ &^f'^l}^t)^^ A^i^'^iAf'^^meim 

ltelkved'% tb«^iik 'afb<#te'«itt'-WithHi ^%6''«iirtti'^'aifco8pii^,^iiiid''fett(Ma 
lliW?«lwfe %aiv6C'ihW'^Ebe tMisbitiWt«>ftttS' ad' dfirf^'s Vtf<le^tolki^girit<ifel^/ 
which disappear ^h^^t)ey6fl*«hi^Si^te''k:^f u^firfat<id^idni*''-^ ^ ^'' '.'"'-- 

ftWia aih% <fi^^'fif#f^yiifft/ifii«fet?^ifol^<ie'gfii!^^tfeae^p^ 



/ ij-\.fi .n -'i- J 




fn.Sla^gittMdf|S!if^<i»$fid;-^%i«|ff'gfeti<th^'.ipd^SM(^ 

rent have been correctly given at ao^ With^^^cJ psltfe' W^!» e&H^rfc'/'iai® 

peeeiftffi©^ ^f^f^eqssidSi^et^rs^^ii^'ife^^JoW tft*^ w»ji'^H*ha^*fc' Viy 

b^^fil<^/«kc^ft^f^B^d^gf|;i#e^ ^^'^^f "^i^e^S^m^ 








i««-«*«^wa.i«Tja.*»,w-«sr'* 






i.%rfi? ^0 S8TU00 arfj ni aoi')ny§'ioYiD lirj-rnqqi; orit 101 hfv. , o* 

a iiiti»t,*t*d dft»€li!oi^^^^lMoflr'M^WShrf'^^^^a jpfyvefit*§81a 
a body as the moon from nmniiig away as a planet, on its o"»^ii-i)!i^rfe 

6is^bo«a»,^h|i8j)pii<iafc f^iiUmA^'imimw^i&T^s^^ «S5ijf 

iMs>ii($^ti«^t»««[^ai^^%«i'^iM'b'l^M^«'^^ 

of the moon, which also appeaiSl*^ti^^e^^^lTOa%«r^?5ififflffi^'1^ m 
,tnE7TeB 1/13:1)^30 'irio:£ 
* Jf ^^OPlasa y^<^^ vronld weigh a hundred tons, howcYfR.fl^miWUtonJsaed 
by ine sun s ugnt, wonid not be visible at the distance of eight Imniied^qr artbposand 
miles."— iri««tt»» 0/ Science and Art. '^^'^ . c^ .^ ^xn: 





magnesium oi^t ^ivve'ttd eic^^i 




C«W!MSM?t*iS^ 



libera, tf thfl ^ flow WPH^ WWm m a Wil*H*« wttlq ^ w«» tl» a 

Yom obedien MrvoDt, 
F^b Is 867 1 r*" t 



•rj-ttttra n 



*>Fir**«"WI! 



v>'-MTO:''irBBr£B[X9R«iOF.THB AflTSmiOMicAL BBatamLhr.'i 

anifcscttt allWlib wihiBBs^' its'' met^ "^fiiM^ 

fa atmosphere on the eTJning of (he Ifitll Siifi,tSB 

Soyember" i!66, ttiiit flioy all radialed fniiif ^^ 

i«. ftomTieW'vliiLeo'Miudr; that they'AtoAi^ 

9 from Xeo to the vi4ttem, nortbeni,' sotittLeTn. lifa'il 

li^ none of ttie m^teotir npjiearedirifhin'aii'^w'tif 

irmafl the focns-'of otniBSlon In'Lso Mi^jor. '"' '' ' T] 

'BoliJ bliiater llieori*'a, I confess Inyself iimibfe'''fo 

'.the meteors were'viaible ejaiMfAn'tbe-ltx'iit'ia 

he meteors did not strike the eartlt. . ' ' ; ' -^ "' 

h led me to d^elope (ho foliowing'theo^i wHWftI 

'ertainlyhaa tJio merit (if ijortltj; aniahb'fhrttl'OT 

urenC hitch or Eaw^fot tlio phenomcha seeq oaVSk 

14th Norember. ■ j-Fw 

jhjpothasis wliichtam liWiKto'adTaacejrB^Tii 

luS- teaderi Mi (!» following ftckiioiriedged EiMiMii 

dl the large solid t>odie3 in the solar syBtcm .revolTa'dci 

ime of the plaaets have a>nes, or rings, which revotviroii 

thepliinota— 6a9h,for BJimplo.'UB'thB rings of Saturn Jii- 

ight, which is Suppo^ to consist of copntless RiullltUd^ 

, probiiTjIy revoli-eB o^n its axis, havin'g'lhe Son fo^'IW 

Bits.Bphendal form.— 4. The.iunbr niig W &itni'i''^fi 

solid, but to eOAsiBl) <X a large iinmber' of bagmeii^^i 

ever two laraA hpdies-^licll, ^ ^mple, U stars— i^lfi 

to 'each other, theif tibby & la*:, ^niikr' to ' tiat i^^ 

le Suii and its satellited; 't|he''SW' not being in tf"n£m 

noved by Uie action of OTery planet wttbinthS Sp^WBt 

Kebvvlie are seen , tp: the 'fdtm of 'drcles; and 'man j p^ 

revolving in siu^Ti forms, ' ' - ■ . .'.rrio-n 

J other facts- which mi^ht'-bS ifadWcd' <)6rillb(Wte''iS8 

hypothesis I am about to propound,' as to iho' form' Of th^ zbae. b^i iii 

dti«^'l<)f Pft^'^ wliich is Supposed to i«V6lT^ round the !Sun, in an c^bit 

of similar dimensions to that of the earth, and whieh Mif^l'll^p1aiio''6f'ih6 

earth's orbit during the month of NovemTier at intervala Of ■jfj&art, while 

the earth is la the same locatitj-. Tliw p h eno m en a wi tnes sed on the momi 

of the 14th, I believeiju^e jIKo^^^We^ w^ljv-^y-t)i^y yet suggested, ai 

., f.i, — : i_ — -'.,j (,'g a protablc'hypofhosis. 



the earth is in the same locatitj-. Tliw p h eno m en a wi tnes sed on the morning 

fths 

ofa 

!yt*«ba' ShB'ainiLJHTO'iiSt a 



the following se 



>.t o.«. „r,t IQ dig fun 



l^tJtin,'m|^^M!bivKi'^H'iwtD'|j^ 



met^HVe^yMtEi .ce5ite;"i>^b«tBai*i1(Ci*lcS thfe-eiH(i'^fl*Wt*»f--SB'i6* 
<^derW'e^-WI^>lB]»tJW'''Tia)l'loiigtli''6!f tte'c/lifia4"t«*B;lw 
tGnn'^l'fllroM'meti''thfe'BtMi'-^a(*B8l 'nifty Be''ft^|Ei*fclitiBiHttfly'Bhl?pWi*ft»4 
Yfhelei£ffiWti4iettl(lttblWtWt8H^«'kl*«WBi5feiffll*Mj''W^^ 

.The earth travtils fro«'[W;'-,t<i"B.' St'thbtitftirf itaea-rij-lo^wri^ijiist 

"'j?3"^f44.o<W''Di!l*i,'')lBS(fetBH«Blrdvflt*li-bJ'tHe-6aHlliB'l^l«u^ 
^^ho'in'etabrB travel fttttti'El to 'WVot'in-ltlBOpposiM^dWbciiortiliSalHMtlHKf 
taio— th'eiifore tRey'pa^s' 0VWi44;'O't'o m\«a 'ifc^ttrti hourd'; ''Mi*tlieiB*J 
StM**! ■'^o'^'*^ ■ it^™^' ' 'f^eAer:^ iSl^o'' tHlles; irtieh' ia^ifi*' ■ proikl^ 



GorivtjUftJietKi. 



64 Corretpondence. 

the most favourable state of the air for making obterrations ; but the latter 
would seem to be capable of removal if photographs of such objects as those 
above za)ntioned could be obtained of sufficient sharpness and intensity ta 
bear examination in the microscope under proper art^dai iUuamfuUian^ 
Suppose, for example, a good negative, on a fine smooth surface of collodion, 
were taken of Mars in his present favourable situation, and viewed by the 
aid of a Wenham's paraboUo illuminator, with a dark ^fraund : this would 
show as a positive, and by a proper degree of illumination might be made 
to exhibit every marking, however fault, impressed by ^e planet's light 
upon the sensitive surface. 

The conditions of success would appear to be these: first, finexMSs and 
smoothness of the collodion surface, so as to bear magnifying in the micro* 
scope ; secondly, sharpness and intensity of the photographic image. For 
this latter an object-glass of large i^erture would be required, probably 
assisted by an achromatic convex lens to concentrate and intensify the 
image, the actual size of which does not seem of great importanoe for the 
purpose in view. 

Obviously the principle of the method is simply to develope the photo- 
ffraphic details by means of artificial illumination, which could be applied 
in any required degree ; and it amounts, in fact, merely to treating a cdestial 
photograph in the same manner as the microscopic photographs, many of 
which form such beautiful objects. It is quite different from making an 
enlarged image on paper of a photograph. 

I observe that lldx. Brothers, in his interesting paper on Celestial Photo- 
graphy, printed in the third volume of the Astronomical Begisterj page 35, 
speaks of some negatives of the moon, made by Mr. Dancer, of such 
excellence that they would bear examination under the microscope with a 
3-inch objective. However, for reasons given in that paper, I do not think 
tiie method I suggest would be applicable to photographs of the whole lunar 
sur£&ce, though it might succeed with those of certain portions of it taken 
through a small diaphragm. 

I regret that I am not in possession of the necessary appliances for giving 
the method a fair trial ; it is possible, however, that some of your readers 
who have adequate means might think it worth while to ascertain what 
result can be obtained ; or if any astronomers have made the attempt un- 
successfolly, they would perhaps describe the process employed and the 
cause of its failure. I am, Sir, yours futhfuUy, 

Jan. 14, 1867* B. 0. H. 



SUSPECTED VARIABLE STABS. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — In Madler^s " PopulareAstronomie** there is given a list of stars which 
are supposed to have varied in brightness. I cite below this list, as near 
as may be in the author^s own words (translated), and should be glad to 
learn whether any of your readers can throw any and, if so, what tight upon 
the statements made : — 

4 Canis Majoris is brighter than it was. 

10 Canis Maioris is brighter than it was. 

14 Ori(mis, formerly below magnitude 6, is now above it» 

18 Ononis has decreased in brightness* 

25 Orionis has certainly decreased in brightness. 
Perhaps 1 12 Tauri and 70 have done the same. 



^vi^^^ii^^ ik^ifaiy^to bg'^¥ia1i^4»,<i|rat']tfi)dh9rtt£dBk no s^e<iiflD'TemarfaiL * 
ifk ^ ^^/ih^^^'^i'-iAi «itd<B< sdmetlmeS' ' are «(^x«l i tit; otlMar» ' tkoT* diSlw jl^y '- 

'^ 1 >CdSk)di^ Mint fSASiS^re^' fmM'A at!^3%^l p^s 3r«at8 ipktest.tlicyi^ 
17 Cancri. Sir W. Herschel found the more Miiitiiefti'Utlaffi'to »*tt ihf :? 

T Arietis. According to Struve, A varies between mi£gnitiCMi«»i4-<^)* «nid^T 

&|i^q<]^i3iiiiclfii«[iQ «i-iki-S^ie» '£rcrai"i|Ui^iBtidioe^^iiot> 'ohst^d^ ■ f. •- 1:> .^.S!i:'•^^ 

sltoiStiiiSsi^ii^>eo^l{iditBif« «M* smiMtitti^^ 4lj&«(ilt«i i«i^h« bfdgkteifii '>\ k< 
^^i^aytti^.mA'tii|(i«aiilbltid5iv$tf<«Q^nitfid^;4;o^ Imt St^rautcuit Btotoh' 

'(^liSt yHifi^littd 9»f#i|t]^^m«>f»stit»tifl$ Aflrj^idfl^iriM i!»^lf/a8»ta>tlie 



ISE^axairHE Poles.— -May I be allowed to give " J^d?i(Ragei43) 
some little information jas,tQ the -Question of periodical deluges? If he 
will consult— at the British Museum Library, of course — a book named 
FeriodiciU des ffraiffj^^^t^i^\^*y^J^ai^^ published at 

Brussels some eight or ten years ago, I dare say He will find there all he 
requires. I am not aware that the" ^ebry propounded in that work, for the 
first tigii;i£bgB^,J]k6)Iilfeii''^^fii8a^ai^c&^,m |]6*^t^l|ene. 

In reply to the enquiry of&^^nitioi&flant^^^ndbeF^offlMal^i^ter, 
I remember reading the statemenlPir #faidiftiv^|0nrV'ftsd^'l/^l6baiU^cbiit 
to one of the most'^ acR»iS|d^efd ^ ^tmiig'.^^(!m1^^oig'ig^\^^ 
cannot lay my hand upon his re^j bttt^^ti'^dbr^l^SSeitl) M V8iu»&)^ HSbr 
disapproving the deluge-tllwiy>tart»fo»«fiPdi •'i"''^i' YUiI.tii'iv* »iM\ ^fuonO ?« 



66 • Brief Correspondence. 

Observatory Statistics; — May I be permitted to ask what Has 
been done, or is to be done, with the statistical returns collected from 
English astronomers through your agency some year or more ago ? Are 
they, or any abstract of them, to be published ? If so, when and by whom ? 
or have they been consigned to the waste-paper basket of yourself or the 
laird of Cranford? G. F. C. 

[If G. F. C. will refer to page 91 of the Begister, Vol. IV., he will find a 
short abstract of the returns received by the editor, which were handed to 
Mr. De la Rue, in accordance with whose wish they were collected, and in 
whose hands, as £Eir as we have any information, they still remain. — ^Ed.] 



Celestial Longitude. — ^In answer to " T. W.," there are pro- 
bably tables constructed to facilitate the reduction of longitude and lati- 
tude to right ascension and declination, and vice versa^ but I cannot indicate 
them. Perhaps a good celestial globe would answer the purpose when a 
rough approximation only is wanted. G-. J. W. 



Mr. Howell's Telescope. — ^In his paper on " Celestial Pho- 
tography," in the Astronomical Register , Vol. IV. p. 36, Mr. Brothers says 
that the aperture of the above was 8^ inches, and the focal length 1 1 feet. 
I am told this is a mistake ; that the aperture was only 6' inches. What 
are the facts ? F. R. A. S. 

[We had the pleasure of paying several visits to ^r. Howell's observa- 
tory at Brighton, at Christmas last. The equatoreal is by Cooke of York. 
Aperture 6 inches, and focal length about 8 feet. The observatory and 
instruments were in excellent order. — ^Ed.] 



Performance of Object Glasses. — If" A Subscriber " refers 

to page 196, Vol. I. of the Astronomical Register, he wiU find that Mr. 
Dawes divided 7* Andromedae with A. Clark's 8^-in. refractor ; and Mr. 
Lowe writes me word (Jan. c) that he now sees it divided with the same 
instrument. D. T. K. 



Alcor. — Humboldt says that Alcor could rarely be seen with 
the naked eye in Europe. Guilleuim speaks of its present visibility as if 
he meant to suggest that it was variable. Can any of your readers throw 
light on this njatter? G. F. C. 



Mb. Webb's *' Celestial Objects." — Sir, — With reference to 
a query signed G-. T. F., printed in the January number of your valuable 
journal, I am directed by Mr. W. Longman to present his compliments to 
you, and to inform you that an enlarged and much-improved edition of 
Webb's Celestial Objects for Common T'e^co;)^^ is preparing for publication. 
—Faithfully yours, for Longmans & Co., F. Sykbs. 



Brief Correspondence. 
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Finding the Planets. — May I make a suggestion for the 
benefit of those who, like myself, have no telescopes (for I cannot call mine 
one), and are not scientific enough to find objects when only the E.A. is 
given ? It is this — will you be kind enough in your monthly lists of the 
planets to inform us in what constellation, or in what quarter of the heavens, 
they- are situated, so that I and others like myself oan readily find them? 
I am very anxious to see Mercury with my glass, and your notice of the 
Planets for February says it (Mercury) can be seen for one hour after sunset 
at the end of the month. Will it be to the right of, or to the left of, or 
straight above the sun ? Will you please act on this suggestion in your 
March number ? John Cook. 

[If our correspondent's telescope is small, and not equatorially mounted, 
he will not readily " pick up " Mercury with it. We have, however, indi- 
cated the quarter of the heavens in which to look for the planet; by giving 
its Bight Ascension and Declination. From any ephemeris or almanac 
(say Hanna/s, price %d.) the place of Mercury and that of the Sun for the 
day of observation can be found. If these are marked on a star map or 
celestial globe, the relative position of the planet with regard to the Sun 
will be immediately seen. It must be remembered that the tables in the 
Register are not intended to supersede the necessity for almanacs, maps, or 
other means ; their purpose is to point out to the amateur the objects which 
are to be seen at particular times, and to warn the observer of occurrences 
about to take placew If every dif&culty were removed from the path of the 
tyro, his zest in the pursuit of the science would be very much diminished. 
—Ed.] 



Astronomical Pronunciation. — Amateurs in astronomy and 

others are often at a loss for the proper pronunciation of many astrono- 
mical terms, names of celestial objects, and the names of eminent astrono- 
mers both living and dead. Would it be desirable to insert in the Register 
a short pronouncing vocabulary of such names, &c., in alphabetical order ? 

F.B. 

[Our correspondent's suggestion is a very good one, and we hereby ask 
for the co-operation of our subscribers in sending to us any names or words 
about which hesitation exists. We will collect them, and, with the assistance 
of the more learned of our correspondents, endeavour to give an accepted 
reading of them. — ^Ed.] 



Longitude from Occultations. — ^The longitude cannot be 
deduced by an occultation without calculations to find the large effect of 
the moon's paraUaz. One method is given, illustrated by examples, in 
Loomis's Practical Astronomy^ to which I would refer Mr. W. Locke. If he 
should find himself at a loss, and cannot apply to a friend to assist him, I 
could reduce the observation for him — ^for which his longitude and latitude, 
estimated as near as possible, must be furnished ; but if tolerably familiar 
with trigonometry, I think he will find Loomis's work sufficiently ex- 
plicit, a. J. W. 
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ASTRONOMICAL OCCURRENCES FOR MARCH 1867. 



PATE 


Prindpal OcouTenoes 


Jupiter's SateUitfls 


Iferidian 
Passage 


Fri 


1 

2 
3 
4 
5 

6 

7 
8 


h. m. 
23 36 


Sidereal Time at Mean 

Noon, 22 35 17-4 
Coniimction of Aloon and 

VeauB, 2® 12' S. 




h« m. Si 


h. m* 
MaiB. 

8 16 5 


Sat 





Meridian passage of the 
Sun, 12m. 258. after Mean 
Noon 


1st Tr. I. 


18 22 


8 1 3-1 


Sun 








8 9-8 


Mon 


329 


Conjanction of Moon and 
Jupiter, 3° 36' S. 






8 66 


Tues 


21 38 


• New Moon 






8 3-3 


Wed 




Eclipse of the Sun ; begins 
at 8b. 17m. A.H., ends 
loh. 52m. (see last num- 
ber) 


4th Sh. I. 


18 25 


8 o'l 


Thnr 


6 11 


Coniunction of Moon and 
Mercury, z^ 37' N, 






7 57-0 


Fri 








7 53"9 


Sat 


9 


9 «9 
948 


Near approach of Moon to 
f«Ceti(4i) , , 

Greatest easterly elonga- 
tion of Mercury, i8<^ 13' 


ard Tr. £. 


1749 


750-8 


Sun 


10 
11 

12 

13 

14 
15 








7 47-« 


Mon 










Moon. 
4 341 


Tues 


2047 


3 Moon's First Quarter 






5 307 


Wed 


1724 

II 37 
1448 

20 46 


Conjunction of Moon and 
Uranus, 5° 31' N. 






6 282 


Thui 


Conjunction of Moon and 

Mars, 7° 5/ N. 
Occultation, disappearance 

of A Geminorum (4^) 






7 a5-9 


Fri 


Conjunction of Jupiter and 
fi. Capricorni 0° 2' N. 


• 




8 22-8 
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a I FiludpHl Ooonnencea Jnpltct'i SateUUu "^J™ 



ill 


"■" 


10 17 








'■'■■ 


Sat 


23 


1 jithSLE. 1,73, 1 7„.s 


5Mn 
Mon 
Tues 


24 
25 
26 


10 19 


Mercmy 






7 3-9 


Wed 


27 

28 


'4 J3 

"5 4° 

15 11 

.641 
.946 
1541 

16 3J 
16 4 


(6) 

Occultation of B.A.C. 6291 

(6) 
Reanpearsnce of ditto 
I Moon's Laat Qiurter 


SrdOcR. 


16 « 


7 1-4 


Thur 


Occolution of j>* iMgiltari 

Nesr approach of Moon lo 
(.' Sagittaiii (4) 






658-9 


Fri 


29 
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THE PLANETS FOR MARCH. 



Mereiuy sets about an hour and a half after the Sun during the first 
half of the month, reaching his greatest eastern elongation on the 9th, and 
arriving at inferior conjunction on the z6th. 

h. m. 8. o i 

ist K.A. 23 42 26 Bed. — '49 Diameter 6"'o 
15th „ o 34 23 ,,+70 „ 8"-4 

Venus may still be seen in the morning before sunrise. 

1st E.A. 19 41 39 Ded. — 18 57^ Diameter 2i"*8 
15th „ 20 44 50 „ 16 5o| „ i9"-6 

Illuminated portion of the disc of Venus, 0*605. 

Mars sets about five o'clock in the morning at the beginning, and about 
half-past three at the end, of the month, and is therefore well fixed for 
observation during the night. 

1st B.A, 6 52 55 Ded. + 26 i6i Diameter i2"*o- 

15th „ 7 4 35 »» as 37} » io''-6 

Illuminated portion of the disc of Mars, 0*9 13. 

Jupiter rises about half-past six in the morning at the beginning of 
March, and about half-past four at the end of the month, 
ist E.A. 21 32 50 DecL — 15 17 
15th „ 21 ^5 19 „ 14 i6f 

Saturn rises shortly after midnight at the beginning of the month. 
i&t R.A. 15 29 17 Decl. — 16 34 Diameter i5"-8 
15th „ 15 28 53 „ 16 30 „ i6"-2 

Dimensions of King — Outer Major Axis, 4o"'o; Outer Minor Axis, i6''"o. 

Uranus is still favourably placed for observation. 

6th R.A. 6 19 7 DecL + 23 42 Diameter 4"o- 
i8th „ 6 19 5 „ 23 42 „ 4"-o 

The minor planet Juno arrives at opposition this month, 
and R.A. 10 58*8 Decl. + 3 36 

I2th „ 10 507 „ 5 15 



The Sun's Distance. — ^The following advertisement, which 
appears in the Times of February 11, 1867, may be interesting to such of 
our- readers as are " astronomical heretics: ** — ** Fact versus Fiction. — ist, 
The Sun's Distance ; 2nd, The Stability of the Earth. — ^Fact ist, I have for 
years observed, at noon, when 50 degrees north of the sun's perpendicular, 
the -shadow of any perpendicular substance is as long on a plane base as the 
substance is high. This fact clearly proves the distance of the sun is not 
as many thousand miles as modern tuition says 'tis millions. I hereby 
challenge the modern scientific to show how it is possible for such amount 
of shadow to appear, if the sun's distance was more than six times the 
earth's diameter, the earth being a globe. Fact 2. It is a well-known 
fact, when an eclipse of the sun occurs, the dark body of the moon appears 
to the eye of an observer to pass over the sun's disc from west to east. This 
fact proves that the earth does not turn daily before the sun. I challenge 
the aforenamed to show the possibility of the earth's turning once in 24 
hours. The moon travelling round the earth only once in 29 days, the sun 
stationary, and the eclipse not to appear to an observer to pass from east 
to west before the sun. — J. Welsford, 18 High Street, Plymouth, Devon- 
shire." 



Instruments for Sale. 7 1 

Ancient Lunar Eclipses* — In the last volume of the " Cunei- 
form Inscriptions of Western Asia," published by the British Museum, 
the late Dr. Hincks met with three statements : — " In the month Nisan, on 
the fourteenth day, the moon was eclipsed." " In the month Tisri, the 
moon was eclipsed." " In the month Sabat, the moon was eclipsed." To 
the second of these statements, a sentence is added in the original, explain- 
ing that " the moon emerged from the shadow while the sun was rising." 
After an elaborate calculation. Dr. Hincks satisfied himself that the three 
eclipses had been seen, the second on the 1 3th of September 701 B.C. Dr. 
H. adds — " According to Hansen's Tables, the moon would be very far, 
perhaps half a degree, beyond the place which would allow the phenomenon 
to appear in the longitude of Nineveh. K then it be a fact that it was ob- 
served there, it furnishes astronomers with a most important datum for 
correcting the lunar tables." Dr. Hincks considers that all the observa- 
tions of these eclipses may be reduced to harmony with calculations, by 
adopting the values of certain specified co-efficients of Professor Adams, in 
conjunction with a small correction, acting in the opposite direction, due to 
the retardation of the diurnal motion, caused by the tides. 



INSTBUME NTS, feo . FOB SALE. 

These Notices, which are resfcricted to two lines each, are inserted free of chai^ to 
subscribers : applications respecting prices and other particulars to be made to the 
Editor, with a stamped envelope for reply, withont which no antwer can he sent, — ^For 
Advertisements with prices and more complete- details, a small charge will be made. 

N.B.— It is particularly requested that we may be informed when instruments are dis- 
posed of, in order that the notice may be withdrawn, and fruitless applications 
prevented. 

Achromatio Beftactor, 6*4 in. ap. 8 J ft. focus, by MerZy Equatorial and 

clockwork by TrotLghton ^ Simms, [73] 

AchromiEitic Befiraotor, 4 in. ap. 5 ft. focus, by Dollond; equatorially 

mounted. Powers up to 400. [87] 

Dialyte Telescope, 4J in. ap. 5 ft. focus, price very low. [88] 

Q-regorian Beflector, 4J in. ap. 2 ft. focus, by Dollond^ 4 powers, 50 to 

200, finder, &c, on brass table stand. [63] 

Achromatic Object-Glass, 4|in. ap. 62 in. focus, by Sluffg, with brass 

cap and receiving cell, for mounting on tube. [85" 

Newtonian Metal SpeouLuniy 8 in. ap. first-class quality. [77' 

Transit Instrument, 3f in. ap. 5 ft. focus, Ys fitted with agates for 

mquntLDg on stone piers. [29] 

Equatorial Stand, for a 5 or 6 ft. telescope : 13 in. circles, divided on 

silver, to ic of space and 48. of time. — ^Has never been used. [55] 
Varley Stand, improved, rackwork movements, for a telescope of 5 or 6 

ft. focus : on circular turn-table, to point in any direction. [16] 

Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 

in. circles, reading to minutes. [56] 

Speculum Grinding Apparatus, capable of working a 7 ft. speculum : 

with tube and fittings for a 9 in. Newtonian. [57] 

Electrical Machine, powerful, 18 inch ebonite plate, by SUver ^ Co^ 

with brass conductor. [93] 

Electrical Macliine, plate 12 inches in diameter, in case complete. Price 

low. [90] 

Becreative Science : and the first three volumes of the Photographic 

Journal : price very low. [30] 

Iiardner's Astronomy, latest edition ; and Hind's Illustrated London 

Astronomy. Both clean copies. The two, 4s. 6d. [96] 
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Miscellaneous Notices^ 



INSTBUMENTS, &c. WANTED. 

Equatorial Telescope, about 6 in. aperture, with driying clock and 



circles ; price moderate. 
JUitronomical Clook, not very first-class ; price low. 
Gregorian Befleotor, second-hand, not less than 9 in. diameter; or a 

dumpy 19'ewtonian, not over 5 ft. focus, without stand. [95^ 
Equatorial Stand, for a 5 ft. Befractor : graduated circles. 
Transit Instrument, 2 in. ap. 18 or 24 in. focus. 
Monthly Notices of the Bojal Astronomical Sodetj, Vol. 3. 
Monthly Notices : Vols. 3, 4, 5, aad 7. 
Bartholomew Fresoot on the Universe, published 1823 : a copy wanted^ 

in good condition. [84] 



89] 
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[35 

[71] 
26 
i82 



. Spectrum Analysis. — Mr. Huggins has just published (price 
$8, ; "W. Ladd), " Kesults of Spectrum Analysis, applied to the*Heavenly 
Bodies," with appendix and eighteen photographs. 

The Great Pyramid.— Messrs. Edmonston & Douglas, Edin- 
burgh, will shortly publish, under the following title, " Life and Work at 
the G-reat Pyramid, during the Months of January, February, March, and 
April, A.D. 1865 ; with a Discussion of the Pacts Ascertained," by 0. Piazzi 
Smyth, F.R.SS., L. and E., Astronomer-Boyal for Scotland. In three vols., 
each 500 pages. Vol. I. Journal pf Proceedings. Vol. II. Numerical Ob- 
servations. Vol. III. Discussion of Besults. 



LIST OF SITBSCBIBEBS— Names received since our last number, 
Pearson, A., Esq., Derwent School, Medowsley, vid Gateshead. 
Byley* H. B., Esq., Chapel House, Deritend, Birmiogham. 

ASTBOHOMICAL BEOISTEB— Subseriptioxu received by the Editor. 



To March 1866« 

Ingall, H. 

To October 1866. 
Conlcber, W. M. B. 

To December 1866. 

Clermont, Lord. 
Harker, J. W. 
Landell, W. 
Bedpath, H. S. ^ 



Yallance, P. 
Yeates & Son. 

To March 1867. 

Hetcalf , Bev. W. B. 
Pearson, A. 

To J'une 1867. 

Morton, Bev. J. 
Bmithers, H. W. 



To September 1867 * 
Lancaster, W. L. 

To December 1867. 

Adams, S. 
Bowman, E. 
GUI, D. 
Hibbert, G. 
Knott, G. 
Lancaster, J. L. 
Pamell, J. ' 



WOTZCBS TO COSRBSPOXrBXirTS. 



J9eyeral communications are deferred for want of space. 

Errata.— In No. 49, p. 22, The position of the radiant point of the meteors, by Lieut. 

Tnpman, should he B.A. 149° Deo. K. 23°. 
In No. r>0, p. 33, line 3 from bottom, read " marked y on Beer and IfSdler's large map. 

Its diameter is to my eye leu than tfiat of Snlpicius Gallus." 
In No. 50, p. 25, in Names of Fellows elected, for Thomas Warren, Esq., read Thomas 

Warner, Esq. 
Beceived— Z>e«cn>^w Astronomy ^ by G. F. Chambers, Esq. 

The Astronomical Register is intended to apx>ear at the commencement of each 
month ; the Subscription (including Postage) is fixed at Three Shillings per 
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ROYAL ASTRONOMICAL SOCIETY. 



Fifth Meeting, March 8, 1867. 

The Rev. C. Pritchard, M.A., F.R.S., President^ in the Chair. 

Secretaries — Mr. Stone and Mr. Huggins. 

The President said he could not take his place again in the 
chair without thanking the members for the renewed mark of 
their confidence, as shown by his re-election. They might rely 
upon his unceasing exertions for the good of the Society ; and he 
confidently trusted to leave it, at the expiration of his term 
of office, at least no worse than when he began. He also con- 
gratulated the Society on having Mr. Huggins as one of its 
Secretaries. The President and Cduncil were important; but, 
after all, the Secretaries were the executive ; and now he felt 
that on either side of him he could look for the best information 
and the most cordial feeling. Indeed, the President and Secre- 
taries might be considered as one and the same person. He also 
announced that, with a view to avoid interruption, the ballot 
would in future be deferred till after the papers had been read. 

The minutes of the last ordinary meeting were read and 
confirmed. 

Sixty presents were announced, and the thanks of the Society 
voted to the respective donors. Among them were four valuable 
works, presented by Sir- John Lubbock, Bart. — viz. Sir J. Her- 
schers * Cape Observations,' Bagay's * Astronomical Tables,' 
Kirchhoff * On the Solar Spectrum ' (translated by Roscoe), and 
Laplace's * Precis de I'Histoire de I'Astronomie.' 

Alexander S. Herschel, Esq., B.A., and Malcolm McNeil 
Walker, Esq., were balloted for and duly elected Fellows of the 
Society. 

F. C. Penrose, Esq., John Morgan, Esq., Francis Bowen, Esq., 
and James Carpeuter, Esq., were elected at the last meeting. 
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The following papers were read : — 

On a perfectly 'fanned Object Glass deduced from a Critical 
Analysis of the Secondary Spectrum : by Mr. Dawson. 

It has been supposed that a telescope consisting only of glass 
lenses cannot be completely corrected; but the author stated he had 
found out a method of doing so without using any other materials, 
or altering the composition of the usual flint and crown glass. 
By means of a diagram he showed the constitution of the se- 
condary spectrum, which is produced by the want of coincidence 
of the middle portions of the spectrum when the extremities are 
made to meet; and thus, although the red and blue rays do not 
overlap, yet the intermediate ones, which are much brighter and 
more important, do not correct one another, and thus the most 
luminous parts are left imperfect. If the lenses be altered so as 
to get the brightest rays coincident, some outstanding colour is 
left, and this is generally aimed at ; and a little residual blue 
exists, when the glass is said to be over- corrected. Many 
endeavours have been made to conquer this difficulty, but it has 
never been completely effected. It will be accomplished if the 
blue can be contracted and the red expanded ; and this may be 
done by refraction, so as to cause the blue rays to iall more, per- 
pendicularly, and the red less. To effect this, the flint lens must 
be drawn back a proper distance behind the crown, so as to cause 
the rays to fall at the desired inclination, when the red rays will 
fall at a lower angle, and be more refracted ; and the blue, being 
nearer the axis, will have a greater angle of incidence and less 
refraction. Having satisfied himself of the principle, the author 
worked it out in practice, and made a 3^-inch object glass 
of 5 -feet focus. In drawing back the concave flint lens, he found 
the focal length much increased ; and he therefore added a convex 
crown lens to it, and ultimately arrived at a result in which, if the 
secondary spectrum was not got rid of, it was at least not evident 
to ordinary tests. Mr. Dawson then described how he tested the 
glass, and was able to distinguish the secondary spectrum from 
errors of figure, and that by bringing the glass during its working 
to successive figures, giving different kinds of spherical aberra- 
tion, he demonstrated the success of his correction, although the 
glass, for other reasons, did not turn out a particularly good one. 

Mr. Stone explained the mathematical expression for the theory 
of achromatism, and showed that by Mr. Dawson's plan the 
correction might be closely approximated to, but thought there 
were practical difficulties in canying it out. 

Mr. Simms stated that some years ago (about 12), having to 
make an object glass of 4^ inches aperture, and only 4 feet focal 
length, for Mr. Carrington, he found the secondary spectrum so 
strong, that to diminish it ho separated the lenses ; and after 
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much labour he produced a pretty good correction of the aberra- 
tion ; but the process was so troublesome that he had never tried 
it again. 

The President: The gtasses which have been described are 
hardlj large enough to test the principle. In the dialyte tele- 
scopes, made with success by Flbssl of Vienna, the back len s is 
put at a great distance from the front. I am always soiyry to hear 
any person speak of correcting the spectrum absolutely. Of 
course, approximation to a great extent can be effected, but abso- 
lute correction is physically impossible. Any process which 
must be confined to 3 or 4 inches is useless; we must have 10 or 
1 2 -inch glasses, and we shall then soon see if we have got rid of 
the secondary spectrum. The diameter of the circle of chromatic 
aberration is about i-6oth of the diameter of the object glass, and 
the residual spectrum of a corrected glass is i-5oth of the former 
aberration ; we may bring three rays together, but not all. 

Mr. Simms : I remember a case mentioned by Mr. Grove, in 
which, having a very mediocre telescope, he inserted a common 
spectacle glass and made a very decent instrument of it. 

Mr. Stone : In the object glass you made, I understand you did 
at last succeed in getting a more perfect achromatism ? 

Mr. Simms : Yes, but there was a little outstanding spectrum. 
Boscovich has gone deeply into this matter, and says three sub- 
stances must be used to ensure achromatism. 

The President : I hope we shall not hear any more of perfect 
achromatism. 

Mr. Grove : I am exceedingly anxious to hear the result of 
Mr. Wray's interposition of resinous substances between the 
lenses. As to my altering an old telescope, of course the addition 
might have made it worse ; but it was an over-corrected glass, and 
the long focus spectacle lens improved it. I have worked at this 
subject off and on for many years, and as long ago as 1853 sent 
a paper here in which I advocated a cement of clear resin and 
castor-oil. Dr. Blair used a fluid lens, but this will evaporate. 
Others have tried other things but all fail in time. I have written 
a short paper on the subject in the " Philosophical Magazine*' for 
this month. Oil of cassia stands at the head of the resinous sub- 
stances that may be used, but for the foregoing reasons a liquid 
is undesirable. The arrangement necessary is a convex crown lens ; 
then the ceme^jit forming a meniscus between it and the flint con- 
cave. I have tried Canada balsam; but in three 0^ four years it 
cracks and gives way ; other bodies, such as copal varnish, become 
full of clouds of little bubbles. I then had recourse to solid sub- 
stances, which are introduced when fused, and solidify. Very 
clear resin and castor-oil answered best with me, and glasses thus 
cemented are quite permanent. A thickness of i-8th or even 
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i-6tli of an inch is entirely transparent. The resin should be 
filtered by putting it in a blotting paper cone in a retort-stand 
without any glass funnel, and placing it near the fire, when it 
will melt and run through beautifully clear. The proportions I 
found by a tentative process. I thus got a tough cement and a 
very fair result, for with a 3 -inch glass the secondary spectrum 
was practically niL It is, we know, not theoretically coiTCct, as 
there must be a series of overlappings, but it is an excellent ap- 
proximation. Mr. Wray's patent bringing the subject before us, 
caused me to write the paper I have referred to this month, 
especially as, in my address to the British Association at Notting- 
ham, I suggested oily or resinous substances for the purpose ; but 
I do not think Mr. Wray grapples with the difficulties of the 
operation. If a liquid be used, and alters in time, it is true we 
may refill the cell, but in practice the glass is never the same 
again, and this difficulty I believe stopped Dr. Blair. Another 
thing is that liquids are very apt to flow to one side and form an 
irregular wedge, which produces tails and irregular figures on the 
stars. This is excessively difficult to avoid, but with fused cements 
it is done by keeping a steady pressure on the edge till the glasses 
are fixed. I think there is some prospect of success in this matter 
now. Mr. Cooke, whom I have urged to take up the subject, 
thinks not, — he belieyes that temperature will disturb these 
bodies, and that nothing but a substance like glass can be used 
for the correction, and no such substance is known. 

The President : Why not use reflectors ?— they produce no 
dispersion. 

Mr. Grove : I do not believe in the possibility of getting a 
perfectly parabolic form. I think this more difficult flian cor- 
recting a refractor, and that the latter is more likely to be a success. 

On the Total Eclipse of the Sun of August 1868 : by Major 
Tennant. 

In a short note printed in the '• Monthly Notices" for January, the 
author called attention to this important eclipse, and promised to 
give the necessary data for observers. It is very rare to find an 
eclipse happening under such favourable circumstances, as at the 
time the Moon will be within 6 hours of Perigee, and the distance 
of the centres of the Sun and Moon will be only 2'75. They will 
both be high — the parallax will be at its least and the motion at 
the slowest. The effect will be, where the eclipse is central at 
noon, that it will last 6| minutes. The eclipse begins on the 
West Coast of India in latitude i6° 35' N., crosses Hindostan, and 
leaves it a little above Masulipatam, traverses the Bay of Bengal, 
the Andaman Islands, the Malay Peninsula, and passes off by 
Borneo and Torres Straits. The shadow will be 143 miles broad. 
On the west side of Indiaj on account of the proximity of the SW. 
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monsoon, the weather will be almost certainly bad ; but on the 
eastern coast, in the deltas of the Godavery and Kisnia, there 
is every probability of very fine weather, and the eclipse will last 
5 J minutes. Major Tennant had calculated the exact line of the 
eclipse, laid it down on a map, with the times at many places, and 
formulae for finding the time elsewhere. The eclipse should be 
most interesting to English observers. The one in 1 860 settled 
that the red flames belong to tlie Sun, but we have still much to 
learn about them. Are they connected with the faculae'or 
spots ? If tliey are seen at all, we are sure to ascertain something 
fresh as to them. The matter should be seen about at once, as 
it would be grievous for such a fine eclipse to pass without ob- 
servation. — The author was happy to say the Council of the 
Society had taken it up. In his opinion there should be two 
observing parties — one at Gxmtoor, near the East coast, and one on 
the other side of a chain of hills there, and it was then hardly 
possible that both stations would be obscured by clouds at once. 

The President : The Council have taken Major Tennant^s paper 
into their most serious consideration, and as far as their influence 
extends have resolved to do their very best io impress upon the 
Government to avail itself of the opportunity. So far as the 
Council is concerned, the action will commence to-morrow ; and I 
cannot believe that a cost of three or four thousand pounds will 
stand in the way of settling a question which can only be decided 
on our own doroinions, except as to one French settlement. This 
eclipse will last nearly 6 minutes-^that of i860 was only 3 
minutes'; so that the time for observing is much greater. In 1 860, 
an hour or two earlier or later would have prevented any one 
seeing it ; and even as it was, a short distance made all the difference 
in the weather. Although I had to adjust my telescope under an 
umbrella, the weather cleared at the right moment, and I saw the 
eclipse ; but Mr. VignoUes, who went to the top of a mount<iic, 
did not. He was on one side of my station ; and Dr. Whewell, 6 
miles the other side, also lost it. It is a question of a cloudless 
sky for a few minutes, and the multiplication of observers is 
therefore necessary. 

Mr. De la Rue : I was very glad to find tho proposal so well 
received by the Council, and the work has been worthily inau- 
gurated by Major Tennant's paper. Since 1 860 we certainly do 
know a little more about solar eclipses, as it was then my good 
fortune to make some successful observations, I remember I 
was very anxious to get information as to the pi*obable intensity 
of light in the red flames, but could obtain no certainty on the 
subject. I therefore allowed one minute for each photograph, 
but afterwards found, by the accidental shaking of the telescope 
leaving successive impressions, that twenty seconds were enough ; 
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and I therefore feel sure that in the focus of my reflector instan- 
taneous pictures could be taken. I cannot hope to go to India 
myself, but I should be happy to lend a spare 13 -inch mirror, 
with tube and apparatus, for the experiments. I bestowed great 
labour on taking photographs of all the phases of the eclipse, 
and worked out diameters of the sun and moon afterwards, but 
I do not recommend that this should be done again. From the 
pictures of the red prominences, it is clear no change in their 
form takes place during the totality. It was also seen that some 
part of the corona, at least, belonged to the sun. What we want 
to know is the physical constitution of the red flames. Then comes 
the idea that the spectroscope will help us, and then we naturally 
think of Mr. Huggins. If he could be induced to go out, w« 
should feel sure that all that was possible would be done, 
for it would be as useless to set untrained observers to use the 
instrument as to expect a man who had never handled a tool to 
work a lathe by Holtzapffel. Something, also, should be done 
with the Polariscope as to the light of the corona. The ques- 
tion of diameters may be safely left to ordinary measurement, 
but photographs should be taken to identify the red flames, which 
the spectroscope may analyse. As to expense, I think it will 
be, probably, more than 2,oooZ. or 3,000/., and I hope applica- 
tion will be made for a sufficient sum, as there is much to be 
done in the way of preparation both here and on the other side. 
My expedition cost 500/., even with all the assistance given us 
by Mr. Vignolles ; and all who went know how efficient that 
assistance was ; in fact it is not too much to say that without his 
co-operation no heavy baggage could have been got inland from 
Bilbao at all. 

Mr. VignoUes: I think it is time to have done with Mr. 
Vignolles, and look to the interests of science. Major Tennant 
says observers will not be subject to uncertainty of climate ; but 
the very alteration of temperature produced by the eclipse may 
cause condensation and clouds. 

The President : The alteration in Spain was wonderful. The 
peasants were glad to put on their sheepskin cloaks, and those 
who had none to crouch down in the heather. 

Mr. Vignolles : This shows the necessity of duplication, or even 
triplication, of the observers, and that we must not confine our- 
selves to one place. In Spain, out of fifty parties very few got 
a successfid observation. There is the chance of the monsoon 
not being over, and the possible condensation I have referred to. 

The President : In Spain half the observers landed at Bilbao, 
and the rest at Santander. I am afraid not one of the latter saw 
anything. 

Mr. J. Beck t I am v%ry glad to hear this eclipse is likely to 
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be observed. The spectroscope will be a most valuable instru- 
ment for the purpose, and if I could at all have been spared from 
business I should have liked more than anything to have seen the 
corona in a polariscope. Before going to Spain in i860, 1 
tried to obtain in^rmation as to the probable effects, but could 
get little, and therefore had to adjust my instruments and test 
them as best I could befi>re going. During the totality I was 
amazed at the great amount of polarised light, and thought, but 
probably erroneously, that it came from the corona. It may* 
have been caused by the multiple reflections in our own atmo- 
sphere. K I can be useful in. lending my instriunents, or im- 
proving them as may be suggested, I wiU gladly place them at 
the disposal of any scientific expedition. 

Sir E. Belcher : As an observer at many places on the equator, 
I may say I never foxmd any difficulty &om climate up to ele- 
vations of 2,000 or 3,000 feet. 

On the Planet Mars : with a Series of Drawings made during 
the late Opposition : by Mr. Joynson. 

From Uiese drawings it appears there is no doubt that one 
band, near the S. Pole, is permanent. Its colour is green. 

On the Specti'um of Mars ; with some Remarks on the Colour of 
that Planet : by Mr. Huggins. 

During the late opposition of Mars, the author made observa- 
tions of the spectrum with the instrument he generally uses, 
sometimes furnished with one prism, sometimes with two. It 
was stated in a former paper, that once several strong lines of 
absorption were seen in the more refrangible part of the spectrum 
of Mars, and on the recent occasion groups of lines were again 
seen in the blue and indigo ; but the faintness of this part of the 
spectrum did not permit of their measurement, and consequent 
determination, whether they were solar lines or others due to 
reflection from the planet itself. Several strong lines were again 
seen in the red. Fraunhofer's C was identified, and there are 
others, as far as the red end can be traced — one between C and 
B is about a fourth of the distance from the former to the latter. 
This appeal's to be a line not found in the solar spectrum, and 
therefore due to the planet's atmosphere. On February I4tli 
faint lines were seen on both sides of Fraunhofer's D. These 
were similar to the lines seen when solar light traverses the 
lower strata of our atmosphere ; but as an examination of the 
light from the Moon, then at a lesser altitude than Mars, showed 
that neither Mars nor the Moon were low enough to have the 
lines thus produced, it is pretty clear that they are the result of 
absorption by the planet's atmosphere, and it was suspected that 
they were most distinct in the light from the margin of the planet's 
disc. The spectra of the darker portions of the disc appeared 



8o Meeting of the Royal Astronomical 

dusky in comparison with the lighter parts of the surface, indi- 
cating that the light is absorbed equally, and the colour of those 
parts neutral or nearly so. Mr. Huggins thinks the ruddy colour 
of Mars is not due to its atmosphere, but to the materials of which 
the body of the planet is composed ; and he remarks, in support 
of this opinion, that the polar regions are free from colour, though 
the light from them traverses a greater depth of atmosphere than 
^that from the central parts. He also refers for corroboration to 
the photometric researches of Seidel and Zollner, which show 
that Mars resembles the moon in the anomalous amount o± 
variation of the light as it increases and decreases in phase, and 
in the greater brilliancy of the marginal portions of the disc. 
Zollner has also shown that the albedo or mean reflective power 
of the different parts of the disc is not more than about one-half 
greater than that of the lunar surface, showing that the light of 
Mars is reflected almost entirely from the true sur&ce of the 
planet, and not as in Jupiter and Saturn from their envelope of 
clouds, and in which the light diminishes at the edges, the mean 
brightness being respectively 4 and 3 times that of the moon. 
Zollner also supposes that the anomalous degradation of the 
moon's light before and afl«r the full may be accounted for 
by inequalities on its surfece, and a partly regular reflective 
property of its rocks. The mean angle of elevation of these 
inequalities will be 52°; and on the same view, the more rapid 
changes of Mars would require an angle of jG^, Both Sir J. 
Herschel and Professor Bond agree that the reflective power 
of the moon is equal to the * grey, weathered sui-face of sand- 
stone rock ;' and Zollner confirms this. He says the albedo of the 

Moon = 0*1736 of the incident light. 

Mars = 0*2672 . „ 

Jupiter = p'6238 „ 

Saturn = 0*4981 „ 

White paper = 0*700 
White sandstone = 0*237 

From this table. Mars absorbs 0*7328 of the light it receives; 
but Jupiter's cloudy surface, like white paper, rejects 6 tenths of 
that which falls upon it. The photographic operations of Mr. De 
la Rue and others have shown that the chemical rays are simi- 
larly affected; but we know nothing of the reflective power 
of the planets for the slower vibrations which we call heat. 

The President : The analogy between the atmosphere of Mars 
and the Earth is very satisfactory, as the planets have so many 
conditions in common. It also agrees with the speculations 
of other men ; but Mr. Huggins has reason for his opinions. 
The science is still in its infancy, and we struggle and grasp at 
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everything likely to help us ; and doubtless posterity will benefit 
largely by these efforts at obtaining knowledge, 

Mr. De la Rue : With regard to the degradation of the moon's 
light near the terminator, and which Mr. Huggins is inclined to 
attribute to the light falling at a certain angle, I would remark 
that points near the terminator, of equal brightness with those at 
a distance, are photographed with infinitely greater difficulty 
than the others ; and I therefore cannot resist the idea that some 
vapour is condensing and distilling over, as it were, at this 
boundary of light and darkness. 

Mr. Huggins : The point I made is, that the Moon and Mars 
reflect more light than they ought, and that the moon's light, 
directly after tiie full, degrades much more rapidly than it 
increased. 

Mr. Browning: I should like to know if anything in the 
spectra of the neutral parts of Mars indicate that they are wat«r ? 

Mr. Huggins : No. I called attention to them to introduce 
the observations of Zollner. 

Extracts from the Log of the Ship ^^ Evangeline,^'' Captain 
Wood : communicated by Captain Toynbee. 

These were observations of the luminous meteors of November, 
and included a notice that they were also numerous on October 
28th. 

On the Determination of the Distance of the Sun from the Earth, 
hy the Parallactic Inequality in the Moon's Motion : by Mr. Stone. 

As the mean solar equatorial parallax deduced from the obser- 
vations of Mars in 1 862 was 8"'94, and that deduced by Hansen 
was 8"'92, whilst Delaunay had adopted 8''75, it appeared to the 
author that a fresh determination of this quantity ought to be 
made from lunar theory. He had, therefore, discussed all the 
Greenwich Altazimuth Observations irom 1 848 to 1 866, and the 
Transit Circle Observations from 1 853 to 1 865. The observations 
from 1848 to 1 861 were compared with Burckhardt's Tables. 
When the^e were used, the mean results were always grouped 
into periods of nine years, so as to obtain a complete revolution 
of the apse, and a semi- revolution of node. The observations 
from 1 862 to 1 866 were directly compared with Hansen's Tables. 

The Altazimuth Observations from 1848 to 1861 produce 8'' '86 
as the result. The Transit Circle Observations alone from 1853 
to 1861 come out rather smaller, 8"79 — the Altazimuth alone 
from 1862 to i866==8^'*83, and the Transit circle from 1862 to 
i865=8'"76 — ^the mean being 8"* 8 4. The observations used 
were 2075 in number, all made near the point of maximum effect 
of the parallactic inequality, and the result may therefore be 
looked upon with confidence. Still there are points of difficulty* 
The observations at 6 p.m. are made on one Umb of the Moon, 
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and at 6 a.m. on the other. This, therefore, renders the result 
subject to any error in the adopted value of the diameter of the 
Moon. Another thing is that we get a great change of tempera- 
ture between the two observations, and if there be any error in 
the refraction tables it will be carried into the result. Mr. Stone 
used Delaunay's theory, which carries the approximation to the 
seventh order, but the last term is still equal to ©"•38, which 
might perhaps leave an error in the co-efficient of this inequality 
of nearly four- tenths of a second. The result given above with 
a probable error of o"*o6 is, however, probably very near the 
truth. 

The President : It is impossible to avoid being impressed with 
the extreme accuracy of the Greenwich observations, and the 
extreme accuracy at which astronomers are aiming, and the great 
labour they take to obtain it. 

On the November Meteors : by Mr. Kincaid. 

The meteoric shower of the 1 3th was observed from 1 2 to 4 a.m. 
of the I4tli. They were extremely numerous, and the author's 
attention was particularly directed to the discovery of a second 
radiant point which he found near the principal one, but the 
difficulty of tracing the meteors back when the origin was so close 
was very great. This second centre is almost identical with 
/I Leonis, about 3** or 3^® N. of the grand centre. There was a 
marked tendency in the meteors to converge to y Pegasi, which 
was not directly opposite. Three principal paths were noted. 
Other points referred to were the frequency of ruddy meteors 
with blue trains, the absence of explosive sounds, tjie occasional 
interruption of the trains, and the fact that no meteors were seen 
between the clouds and the earth. 

Mr. Browning called attention to the recent solar eclipse of 
March 6th, and exhibited a diagram showing that the maximum 
decrease of temperature did not occur till half an hour after the 
middle of the eclipse, probably due, in accordance with Prof. 
Tyndall's observations, to the vapours in the lower atmosphere 
stopping the loss of heat. The change was small, tlie thermometer 
falling from 39°' 5 to 39°, and then rising to 41®. 

Mr. Huggins : There is a short paper by Mr. Lassell, on the 
Eclipse, and he states the change of temperature was hardly felt ; 
certainly not half a degree. 

Mr. Burr : Where did he observe ? 

Mr. Huggins : At Maidenhead. 

Mr. Browning : For this occasion I used a plane glass, very 
thinly silvered, as recommended by Foucault, for object glasses, 
placed over the mouth of the telfescope. This answered very 
weD, and when tried before the eclipse, I saw very small spots 
beautifully defined. The Sun appears of a bluish neutral tint. 
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Half an hour after the eclipse began I saw tlie mountains on the 
Moon's edge very distinctly. 

Mr. Stone : It must have been only the boiling. 

Mr. Browning : No ; the prominences weie permanent, though 
they undulated in height from boiling. 

Mr. Stone : I happened to be watching the Moon's limb very 
carefully for a particular purpose, and saw no elevations. 

Captain Noble : I saw one at least, very plainly. 

Mr. Browning : Just before the end of the eclipse the clouds 
appeared granular, and upon throwing the telescope out of focus 
and adjusting on the clouds, I found a tremendous snow-storm 
was going on in the upper air, and the velocity being magnified, 
the snpw looked like enormous iron hail. Very few flakes of this 
storm reached the earth. 

Mr Huggins : At Maidenhead, Mr. Lassell lost the last contact 
through the obscuration of a snow-storm, so that it fell there. 

Mr. Stone : I was observing the motion of the Moon across the 
Sun, at Greenwich, and taking micrometrical measures. I feel cer- 
tain that unless Mr. Browning's drawing be very much exaggerated, 
I couldn't have taken the transits I did with such prominences. 

Mr. Browning : The elevations are drawn on a very diflferent 
scale to that of the disc of the Sim. 

Mr. Stone : If the vertical and horizontal scales are not the 
pame, it offers a perfe<ft explanation of the matter ; for I feel sure 
I could not possibly have measured the limb as I did if it were 
like the drawing. 

On the Solar Eclipse^ March 6 : by Capt. Noble. 

The first contact was lost through clouds, but at 2oh. i6m. 58s. 
L.M.T. the Moon had made a decided indentation on the Sun's 
limb. The lunar irregularities were distinct, and one high moun- 
tain very conspicuous. About zzh. 15m. L.M.T. the Moon's 
limb could be traced one or two minutes beyond the place where 
it crossed the cusps of the Sun, the contrast between its jet black- 
ness and the blue of the sky being very marked. About the 
same time, Capt. Noble believes that he saw a good deal more of 
the southern limb of the Moon, visible beyond the Sun for 8 or 
10 minutes of arc, projected on the very ghost of a halo. 

The President : Were you using a coloured glass ? 

Capt. Noble : Yes, a dark-blue one. 

The President : That wiU account for anything. 

Capt. Noble : The last contact was very well observed at 
22h. 51m. 50s. L.M.T. The light of the Sun was strangely 
affected at the time of greatest obscuration, being like the appear- 
ance before a thunderstorm ; so much so, that it attracted the 
attention of the country people. 

The meeting then adjourned. 
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Some Remarks on Comets {AsL Nach, 1631). By Professor 
Bruhns^ of Leipzic, Translated by W, T. Lynn^ B,A.j 
F,E.A,S,f of the Royal Observatory, Greenwich, 

The notice given in Ast, Nach. 1626, concerning Le Verrier'e orbit of 
tlie meteoric shower of 13-14 November 1866, induced me to investigate 
whether Biela's Comet, which separated at the end of 1 845 into two por- 
tions, might possibly at the time of its division have been in the orbit of 
the meteors. The following numbers do actually afford a great probability 
of this. If we calculate from Santini*s ephemeris {Ast. Nach. 557) the 
heliocentric longitudes, latitudes, and radii vectores of the comet, and for 
these longitudes the latitudes and radii vectores of the orbit of the me- 
^teoric shower, we thus obtain — 

Hel. Lat. Log. rad. vector. 



Heliocentric Heliocentric Log. rad. ol the orbit of the meteoric 

Longitude Latitude vector shower at the same Longitude 

of Comet ^^ y ' 

1846, Jan. o 59° 21' 3^ 29' 003 5 6 2° 4' 99974 

„ 4 63^ i8' 2° 35' 0-0203 30 8' o-oooo 

„ 8 66° 59' 1° 35' 00064 4** 3' 0-0034 

So that on January 2 — 8 the comet had, with a point in the orbit of the 
meteoric shower, not only the same longitude, but also the same latitude, 
and the distance between the comet and that point of the orbit was only 
0*05. One need only alter the orbit a little, to make the comet, on the first 
day — 1845, Dec. 29— on which it was seen to separate, pass through the 
orbit, or if one conceives, instead of the orbit, a whole ring of meteors, in 
which the shower returning at intervals of 33^ years needs only to be an 
accumulation at one point, we can easily suppose the diameter of the ring 
to be so great that the comet was in that ring on the 29th of December. 
As a -passage of the comet -through the meteoric orbit takes place some 40 
days before the perihelion passage, both the separation in 1845, apd also 
further divisions in the years 1859 and 1866, or a change in the orbit of the 
comet, may possibly be thus explained. 

In the years 1865 and 1866 we have had remarkably few comets. I do 
not know whether those astronomers who search for comets have searched 
less than usual in those years ; but I should be inclined to doubt this, and 
have on my part sought with especial diligence. Now, since I also, in the 
year 1856, when there was no comet, sought very diligently, this deficiency 
of comets surprises me. If we consult more closely tihe catalogue of 
comets, we find that, omitting of course the periodical ones, a gap^ccurs in 
the cometary appearances of the years 1 843 and 1 844, at which time they 
were much sought for. Assuming that since 1842 they have been regularly 
sought for, we find that (not reckoning .the periodical comets whose return 
can be predicted beforehand) between the perihelion times of Comet II. 
1843 and Comet II. 1844, an interval of more than 17 months; between 
the perihelion times of Comet IV. 1855, and Comet I. 1857, an interval of 
16 months ; and lastly, between the perihelion times of Comet I. 1865, and 
Comet I. 1867 (Comet I. 1866 i« omitted as periodical), an interval of 24 
months. In this whole space of 24 years, there occurs, besides, between two 
perihelion times of comets, only once an interval of so much as 1 3 J months, 
viz., between Comet III. 1849 ^^^ Comet I. 1850. It is most remarkable 
that the greatest gaps coincide with the times of minima of the solar spotp : 
als3 at tlio time of the earlier solar spot minima 1800, 1810-11, 1822-23, 
1834-35, there occur such intervals of tolerable length, but in those times 
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long gaps also occur between other oometary perilielion timos, which may 
undoubtedly be ascribed to less diligent searches after those bodies. 

Whether a connection (to me not probable) between the solar-spot 
minima and the -minimum of th'e cometary appearances really has place, or 
whether the period of this minimum has only nearly the same duration, 
needs not yet be discussed, since the fact of the period is not yet certain. 
My intention does not now go beyond calling attention to these minima of 
cometary appearances, and perhaps to hear whether, by other persons, they 
have been diligently sought after. 

In a planetarium constructed a short time since, in which only the orbits 
of the principal planets and the periodical comets are included, I have been 
struck by the great similarity of orbit between the periodic comets and the 
planets. The great nearness of orbit of Encke*s Comet with Mercury, 
of Biela's Comet with the earth, of Brorsen and Faye's Comet with Jupiter, 
is already known, and I will bring forward some calculations concerning 
the other comets. Can it be that all the periodical comets have obtained 
their orbits from the influence of planets or of the ring of meteors ? 

The orbit of De Vico's Comet approaches at the longitude z%j^'$ the 
orbit of Mars, within the distance con, and the comet was at that distance 
from Mars* orbit on the 29th of June 1844. Mars was then far distant 
from that point in his orbit, but, by calculating backwards and forwards, 
we find that, on the ist of April 181 7, Mars and De Vico's Comet, with its 
period of nearly 2,000 days,, may have been within that distance of each 
other. Also, on the 18th of October 1871, Mars will be in that point of 
his orbit, and the comet, with period of 1,994*4 days, would again be quite 
in his neighbourhood. The periods 1,994 and 2,000 days are quite within 
the limits which Director Briinnow has found for this comet. The orbit 
of the comet approaches that of Jupiter near the aphelion within the dis- 
tance 0*42, and Jupiter may have been <rery near the comet in the year 
1 814, about the end of May ; moreover, six periods of Jupiter are nearly 
equal to 1 3 of the comet. • 



COBBESFONDENCE. 



N,B. — We do not hold ourselves answerable for any opinions 

expressed by our. correspondents. 

FERFOBMANCE OF OBJECT GLASSES. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir^ — y^iW you permit me to inform the readers of the Astronomical 
Register f that in the engraving of my diagram of 7 Androm. in the number 
for this month, the disks of the close pair forming 7* Androm. are much too 
small ? Their centres are nearly at the proper distance, but the clear black 
division between the components ought not to be greater than about one- 
fifth of the diameter of the larger {B) ; or one-fourth of that of the smaller 
(C). Also'that the small companion of 5 O^gni is too far from 5 by about 
the diameter of the small star. 

Your obedient servant, 

Hopefield Observatory, Haddenham, Bucks : W. R. DAWES. 

1867, March 13. 

[ Four otter letters on this subject are in type, and will appear in our 
next. — Ed.] 
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THE NOVEMBER METE0B8. 



TO THE EDITOE OF THE ASTRONOMICAL REGISTER. 

Sir, — ^With regard to the question of S. J. C. in your February number, 
I presume that the rapid attainment of the maximum in the meteor shower 
last November must have been owing to the rising of the radiant point ; 
for, before it rose, no meteors but stray ones could be visible, except a few 
towards the east. It appears to me that, other things being equal, the 
number of meteors visible at different places must vary nearly as the sine 
of the altitude of the radiant point. If this is the case, though the 
number of meteors visible to one observer, per 5 minutes, in England, was 
about 17, 195, 40, 19, 10, 3, at hourly intervais from I2h. to 5h., if the 
radiant point had been in the zenith these .numbers would have been 
about 66, 488, 73, 28, 13, 4. 

T. B., in your January number, mentions that he saw a " luminosity to 
the south and vest" on the morning of November 13. May it not have 
been an aurora ? It was mostly cloudy here, but I noticed a luminosity in 
some parts of the sky, but could not decide what it was. The probability 
of its having been an aurora is rendered greater by there having been un- 
doubted auroras on both the preceding and following night. 

Yours respectfully, 

Sunderland. T. W. B. 



BEFRACTION ACCOBDING TO MB. HICKSOK 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir.— Without presuming to enter upon the general subject of Mr. Hickson's 
speculations on the November shower of meteors, there is one statement he 
makes of so astounding a character, that I feel compelled to challenge it 
in limine. 

It is this : — " .... It is probable that the smaller planets of our system 
are only rendered visible by the refractive powers of the earth's atmosphere, 
which act upon bodies above or beyond it as a magnifying lens, by collect- 
ing and converging the rays of light ! " Has Mr. Hickson any work on 
Optics in his library ? because, if so, let me entreat him at once to read up 
that section of it devoted to refraction ; and then say in what conceivable 
way any medium, bounded by two parallel surfaces^ like our atmosphere, 
can either "collect" or "converge" rays of light. And if, after the perusal of 
any elementary work on the subject upon which he incidentally treats, he 
still thinks fit to propound a dogma to which no living authority could or 
would subscribe, then perhaps he may learn from Piazzi Smyth's 
" Teneriffe " (as a matter of fact, and not in the least of theory) that the 
higher we ascend above the earth, or, in plain words, the more we get rid 
of the atmosphere altogether, the infinitely better do we observe small stars — 
a 4-in. telescope at the altitude of the Peak of Teneriffe rendering stars 
easily visible, which 5 and 6-in. glasses are almost powerless to show at 
the level of the sea; and stars being palpable to the naked eye, which at a 
lower level cannot be discerned without an opera glass. 

I am, Sir, obediently yours, 

March 4, 1867. N. 
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THE NAUTICAL ALMANAC, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — Pray permit me to thank Mr. Alfred Deey for his reply to my 
questions. Will he kindly follow it up by explaining a further difficulty ? 

I. I understand him to say, that if I would take a transit of Saturn at 
this place (9m. 49*673. W. long.), I must get the declination from the second 
of the two ephemerides, increased by the proportional part of »*3" for this 
longitude ; but that for the time of passage I must refer to col. 5 of the 
first ephemeris. 

I do not understand why — except it be for " a short and easy method " of 
discovering my watch error, without the trouble of reducing sidereal to 
mean time. Why use the first ephemeris at all ? In taking transits of 
the stars we have but one ephemeris ; this gives us the R.A. or " apparent 
places for the upper transit at Greenwich." How does this differ, in its 
use, from the second, or ** ephemeris at transit," of the planets ? 

II. But I have a further difficulty. I want the " explanation" at p. 537 
of the N. A, explained ; so much so, that I almost fear to state all that 
puzzles me. 

I. In line 7 of what relates to "planetary ephemerides at transit,'' why 
" midway ? " 

a. Line 8, How are " they given at intervals of two transitfl," when, in 
one column or the other, we have that of each day ? 

3. Why, *' say, as 48h. is," &c. ? This is stated to be the variation in 
one hour. 

, 4. And generally, I cannot discern the rationale of the process directed. 
I should have thought the method was much simpler ; e.g. (adopting the 
example of Mercury there given), if left to myself, I should have done as 
follows : — 

As ih. of long, is to the Var. in ih. of long., so is the longitude of tho 
place to the correction required. 

ih. : 13-628. ::4h. : 64-488. 

.•.9h. im. 20-878. minus 64-488. = 9h. om. 16*398.; 

a result which would make the clock appear slow by 10*328. So the only 

result at which I can arrive with certainty is, that I am in a confusion, out 

of which I shall be truly thankful to be helped. 

Feb. 16, 1867. ATHLETA. 



OUTLINE OF THE MOON. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Allow me to ask a question of some of your scientific correspondents 
with respect to the outline of the Moon. I don't clearly understand why 
the Moon's edge which is nearest the Sun, I mean (optically), is always a 
smooth portion of a well-defined circle. We must remember that the Moon 
is a fflobe, possessing a very mountainous surface : at least that part of the 
surfeice which is turned towards the earth. Now, we always see a broken and 
unequal outline on the side farthest from the Sun ; indeed, the sxmimit of 
a mountain detached from the illuminated part is sometimes seen when the 
Moon is two or three days old, and the whole of the said side of the crescent is 
irregular. Now, as we know that the mountainous ranges do not abruptly 
stop where the illuminated edge begins, I wish to know why there is not an 
outline on the " side that is next the Sun," similar to the other ? 
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In the late edipM of the Stm, Mareh 6th, flome observeifs hare^stated 

that they saw the cixctilar edge mrreUd ot jagged (of course bj the medmm 

of a telescope), and this would naturally be the result of an ebserration 

carefully carried out with a good instrument. 

Any information upon this subject will oblige your old correspondent, 

March 20, 1867. IIEADIN0ENSIS. 



The LimAR Committee op the British Associatiok has ksaed 

a circular announcing the epochs at which it would be most desirable to ob- 
tain photographic pictures of the Moon, and measures for points of the first order 
during the remainder of the year 1867. The circular contains four tables 
of the epochs of the visibility of those regions about the North and South 
poles, and the East and West limbs, that are concealed when the disk is in a 
state of mean libration. There are five days which are favourable for 
viewing the regions about theKorth pole, four for the regions beyond 90° of 
West longitude, nine on which the South polar regions are favourably situ- 
ated, and six when the regions beyond 90° East longitude mftybeweU. seen. 
In each ease the proportion of the illumination of the disk is given, and 
the position of" the terminator — -or boundary between light and darkness-7- 
indioated by the degree of longitude Bast or West on the Moon's equator, 
which it cuts, and by the angle which it forms with the meridian on the 
Moon*s8urfaee, which it intersects. The longitude of the terminator for any 
of the days given may readily be found on Beer and Madler*s or Lohr- 
mann*s maps, the angle at the same time showing its course among the 
objects, BO that pictures of selected features, and measures for points 
of the first order, may be obtained under extreme states of libration 
in latitude, when the Moon is passing Perigee or Apogee'; or extreme 
stat^'H of libration in longitude, when the Moon is passing either node, 
esp(*cially during the spring months. The Moon will not be in a state of 
mean IJbration during the present year. 



Tim WGLIFSE OF THE SUN, MABCff ttA> 1W7. 



■ I» !«»«—■.«—*.» 



The morning of the 6th was bright, but it became overcast just before the 
commencement of the eclipse, and owing to this cause the first contact was 
not distinctly seen. As the obscuration progressed, the dark body of the 
Moon was beautifully discerned during the intervals of passing clouds and 
mist, which occasionally permitted the Sun id be viewed without a dark 
glass. Shortly before 10 o'clock the sky became quite overcast, after which 
a slight shower of snow fell, and nothing more was observed until half-past 
I o, when an occasional break in the clouds occurred. Fortunately, however, 
it became comparatively bright just before the termination, and the last 
contact was seen feirly. For a few minutes previous to the end of the 
eclipse, snow was observed in the telescope drifting rapidly across the Sun's 
disc, although none fell to the ground, and, as before, the clouds were thick 
enough at Umm to X9nder a diurk glass unnecesBary, hut aa the Moon pa^ed 
off the Sun's limb a light shadb was cequived. It.wasi distinctly iiotieed, by 
those who were observing the phenom0&on« that more of. the Mocm's disc 
could at timefi be aoea tbai^ the portion which was projected on the Sun. 
The cloudy state of the atmosphere prevented any obBervatton being made ' 
as to any decrease of light owing to the eclipse. No spots were observed- 
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on the Sun*s disc. The telescope used was by Dallmeyer, equatorially 
mounted by Cooke & Sons : a Hodgson eye-piece with a power of 45 was 
employed. < 

I)owns Boad, Clapton : March 1867. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — Though it is rather late to be sending you my account of the late 
solar eclipse on the 6th inst., yet, if space remains in the pages of your in ■ 
creasingly valued Register, the following remarks may prove not uninterest- 
ing to your readers. 

The morning of the eclipse in this part of the kingdom was far from 
promising, the sky being much obscured by abundance of light drifting 
clouds, in consequence of which neither the first nor last moment of contact 
was visible from this station. 

At intervals, however, very good glimpses of the phenomenon were ob- 
tained, either through briefly dear spaces between the clouds, or through 
the thinner veils of the nebulous vapours and snow drift. 

At ph. 32m. A..M., which must have been about the period of greatest ob- 
scuration, the breadth of the bright solar crescent measured about 8' 28'' 
(the total diameter of the Sun at this epoch being, according to the Nautical 
AlTnanaCf 32' 18''), the distance between theciLsps at this minute being 
29' 52'' : whilst at ph. 35m. the eclipse had evidently begun to diminish ; the 
breadth of the solar crescent having now increased to 9' 10'', whilst the dis- 
tance between the cusps was also increased to 30' 20". 

At intervals, exceecQngly clear and steady views of the phenomenon were 
enjoyed either by direct vision (and without the intervention of any dark- 
ening glass), when the Sun was only slightly screened by vapour ; or, again, 
by projection on a screen (placed a yard or so from the eye-piece of the 
telescope), during the moments when his rays were bursting more freely from 
between rents in the clouds ; and on both such occasions (and specially per- 
haps the first) I noticed, at the moments of best definition, how the solar cusps 
appeared as sharp as a needle — ^an argument this, of course (as others have 
also observed), in favour of the non-existence of any appreciable atmosphere 
around those portions, at least» of the Moon. The telescope employed on 
the occasion was my veteran little instrument by the elder Bollond of 3 -in. 
ap., power 1 20, and of rare excellence for its size. 

The only spot on the Sun's disc that morning was a miniite one of not 
more than 8" in its greatest length — and which at ph. 50m. was 4' 30" from 
the nearest part of tlie now retreating limb of the Moon. 

The phenomenon of the aerial snow-shower mentioned by Mr. Browning 
in a recent impression of the Times has not unfrequently been noticed by me 
(especially at this season of the year) during the many hundreds of occasions 
when I have been scrutinising the Sun's disc by means of its projection on 
a screen* I remain. Sir, yours faithfully, 

St. Augustine's Parsonage, Hurst Green, FRED. HOWLETT. 

Sussex: March 16, 1867. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I do not know if the following remarkable, though perhaps in some 
measure fortuitous, coincidence is worth recording in the Register. 

The last contact of the }> with the solar disc was observed by me on the 
6th with Ross's 3f equatorial (formerly in the possession of Mr. Burr) at 
2ih. 40m. 37s. sidereal time ; which was found equivalent to 22h. 54m. 10-2 
G.M.T. 



go Correspmidence. 

On calculating, yesterday, the time from the formnlae gi^en in the Nautical 
Almanac for places not far from Edinburgh, I found the. result to be 
22h. 54m. 978. 

I did not catch the first contact, owing to the clouds. The sky was re- 
markably clear during more than the lattw half of the eclipse. I did not 
perceive a single spot on the Sun's disc. The edge of the Moon was seen 
well notched on the luminous disc. Yours truly. 

University of Abei^een : DAVID THOMSON. 

March 9, 1867. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — It may interest some of your readers to know that the eclipse was 
well seen here. I got an excellent view of it, a few minutes after its com- 
mencement, with my 3 foot achromatic, a-inch aperture, power 65. The Sun's 
disc was very well seen, but no spots were visible, and the margin of the 
small segment of the Moon projected on the Sun was quite smooth, with the 
exception of one conspicuous projection, which immediately caught my eye, 
about the middle of the segment. The cusps were quite sharp, and the pro- 
gress of the eclipse well seen till about 9 A.M.,at which time a large portion 
of the Moon was projected on the Sun's disc ; but no other projection was 
noticed except the one just mentioned, which was well seen and very con- 
spicuous. After 9 o'clock the sky became covered with clouds, which, al- 
though they prevented anything being seen in the telescope, were of just 
sufficient density to allow the phenomena to be beautifully seen by general 
gazers ; and the difference in diameter of the Sun and Moon was beautifully 
seen and generally noticed. Yours very truly, 

Blucher Street, Chesham, Bucks : CHARLES GROVER. 

March 9, 1867. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I had a fair view of the eclipse this morning, but clouds, which pre- 
vailed more or less the whole time, prevented my observing either the ban- 
ning or the end. I was in hopes to have noted the termination, and a small 
projection I had made gave me loh. 45 |m. G.M.T. for the time. Just as it 
was approaching, thick clouds passed over, and when the Sun appeared again 
at I oh. 45m. 59s., the eclipse had ended. 

I observed nothing at all remarkable ; no blunting of the cusps, no irregu- 
larities on the Moon's limb ; diminution of light hardly if at all perceptible. 
Owing to clouds, there was no need most of Uie time to use a coloured glass. 
I used 3j-in. aperture and 60 power. G. J. WALKER. 

[The following note accompanied a stereoscope slide, containing four views 
of the eclipse, in which the phenomenon is very sharply defined. — Ed.] 

The photographs which I have the pleasure to enclose, are 
intended to show the use of the apparatus I now employ in this kind of 
work. The plate marked No. 3 contains four photographs taken at the time 
of greatest obscuration, and the lime occupied in taking the four negatives 
was only 30 seconds ; and the plate No. 5 was obtained in 20 seconds : 
the exposure in each c^se being as instantaneous as could be made, by 
hand, with the aperture of the telescope reduced to half an inch. The 
advantage of taking four or more negatives on the same plate is so obvious 
that it is unnecessary for me to say more on the subject. 

By combining the prints or plates 3 and 4 in the stereoscope, the effect of 
relief is obtained. The difference in time was about 7 minutes. 

A. BROTHERS. 
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Descriptive Astronomy. By G. F, Chambers^ F.R.A.S. Oxford^ 
at the Clarendon Press ; London^ Macmillan. 

Mr. Chambers's long-announced work on Astronomy is now befpre os ; 
and as popular works on the science are not very numerous, we hare no 
doubt it will be welcomed by a large circle of readers. It was looked for 
as a second edition of the "Handbook of Astronomy," but the many addi- 
tions and improyements contained in the present book render it almost 
entirely a new work. It is scarcely possible for writers on any of the 
sciences in the present day to keep pace with the rapid advances now made ; 
if an author dwell over his work so as to present it to the public in a per- 
fect form, as far as may be, he will find that the science he is treating of 
has left him behind, and that numerous discoveries remain unnoticed* 
Under such circumstances, Mr. Chambers is entitled to credit for the recent- 
ness of the information he has presented to us. In a very readable book he 
has collected together, from all sources, almost every thing that is known at 
the present time in connection with the science — ^a full description of the 
Sun and Planets ; the Phenomena of Eclipses, Transits, &c. ; a very complete 
account of Comets — a subject Mr. Chambers has made peculiarly his own ; 
Chronological Astronomy ; Stars, Star Clusters and Nebulae ; and a mass of 
information as to maps, charts, catalogues, instruments, &c, relating to the 
subject in hand. Such are the contents, very profusely illustrate with 
woodcuts, of a very attractive addition to our astronomical literature. 



THE PLANET MAES. 



We have to acknowledge the receipt of nineteen very carefully drawn 
views of Mars, by Mr. T. Gt. E. Elger, of Bedford, with a telescope by 
Cooke, of 4 inches aperture, power used 250 and 300. The drawings were 
accompanied By a description of the appearance of the planet at the several 
dates upon which they were taken, with the attending circumstances, &c. 
Mr. Klger adds, " The colour of the planet's disc appeared to me to be 
invariably reddish or orange in the cmitre, and light yellow round the 
border. The markings could never be traced quite up to the limb, but 
always seemed to terminate before reaching it." 

The features in these drawings are very similsur in appearance to those 
given by Mr. Green and Mr. Banks in the Register for March 1865. 

We have also a set of careful pencil drawings, by Mr. Grover, of 
Chesham, Bucks, taken by means of a 2-inch telescope, which give the 
general markings of the planet very well, and show what can be done even 
with a small instrument. The Hev. D. T. Knight, of Earls Barton, also 
sends some sketches made with a 5-inch object glass, in which the general 
features are to be found. In order, however, to give the details of the 
planet's sur£a£e in such a manner as to enable its " coast lines " to be 
recognised with facility, much greater optical power is required than what 
is noted above. The drawings by Mr. Dawes in the September number of 
the Begister for 1865 were made with an 8-inch object glass, and it requires 
even more powerful means, and every atmospheric facility, before we can 
bope to obtain that accuracy of delineation of the planet's surface which is 
80 much to be desired. It is greatly to be regretted tJiat the possessors of 
the many powerful instruments of eight, nine, or ten inches in diameter, 
now in existence, are not able or not willing to employ them in this most 
interesting field of practical astronomy — planetary delineation. 
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ASTRONOMICAL OCCURRENCES FOR APRIL 1867. 



SATE 1 


Principal OocurrenocB 


Jupiter's Satellites 


Meridian 
Passage 


Mon 


1 

2 

3 

4 
5 

6 

7 
8 

9 
10 

11 

12 
13 

14 
15 


h. m. 
I 7 


Sidereal Time at Mean 

Noon, 37 305 
Comonction of Moon and 

Venus, 2° 27' S. 




h« nu 8. 


h. m. 
Mars. 

6 49 » 


Tues 




Meridian passage of the 
Sun, 3m. 44a. after Mean 
Noon 


let Ee. b. 


17 10 15 


6468 


Wed 


7 19 


Conjunction of Moon and 
Mercury, i^ 55' N. 


1st Sh. E. 

3rd Ec. R. 
^ Oc. D. 


16 48 

17 7 57 
17 26 


6444 


Thur 


10 4 


• New Moon 






6 42*1 


Fri 








6398 


Sat 




Declination of Mars 
+ 240 6i' 






6 37-5 


Sun 










6 35*2 


Mon 


2 9 

3 9 


Occultation of AlddHiran(^ i ) 
Reappearance of ditto 






6 33-0 


Tues 


7 33 

8 29 

23 30 


Occultation of 1 30 Tauri(6) 
Reappearance of ditto 
Conjunction of Moon and 
Uranus, f 26' N. 


4:th Tr. I. 


• 

16 32 


Moon. 
4 22*8 


Wed 






1st Sh. I. 


16 22 


5 21*3 


Thur 


3 9 
9 35 

12 36 

20 


^ Moon's First Quarter 
Conjunction of Moon and 

Mars, 6° 53' N. 
Near approacti of Moon to 

I Cancri (6) 
Conjunction of Venus and 

A Aquarii, 4m. '4 W. 


1st Oc. R. 


16 55 


6 186 


Fri 











7 139 


Sat 








8 67 


Sun 


857 

15 55 
18 39 


Near approach of Moon to 
48 Leonis (6) 


3rd Tr. E. 


15 52 


8 57-2 


Mon 


Conjunction of Venus and 
<t> Aquarii, oru.'6 E. 

Conjunction of Venus and 
4> Aquarii, 0° 3' S. 


and Oc. R. 


1548 


9 45-8 
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DATE 


Principal Occnnieiioea 


■ ■ " 

Jupiter's Satellites 


Meridian 
Passage 


Tues 


16 

17 
18 
19 

20 

21 

22 

23 

24 
25 

26 

27 

28 

29 
30 


h. 111. 


Sidereal Time at Mean 
Noon, I 36 38*8 




b. in. 8. 


h. m. 
Moon. 

10 33-0 


Wed 




Meridian passage of the 
SuD, om. 238. before Mean 
Noon 






II 19-4 


Thur 


II 6 


Full Moon 


Ist Ec. D. 


15 26 18 


12 54 


Fri 


835 
16 12 




Ist Tr. E. 


16 14 


Mars 
6 92 


Sat 


Conjunction of Moon and 

Saturn, 2° 4' S. 
Near approach of Moon to 

v Libra (6) 






6 7"i 


Sun 






3rd Sh. E. 
„ Tr.L 


15 25 

16 29 


6 50 


Mon 










6 3-0 


Tues 


7 6 


Greatest westerly elonga- 
tion of Mercuiy, 27^ 6' 






6 0-9 


Wed 










5 589 


Thur 








5 569 


Fri 


14 I 


C Moon*8 Last Quarter 


Xst Tr. L 


15 52 


5 54-8 


Sat 


18 23 


1 


Ist Oc. H. 


15 20 


5 5^-8 


Sun 


Conjunction of Moon and 
Jupiter, 2° 42' S. 


3rd Sh. I. 


1543 


5508 


Mon 


645 


Conjunction of Jupiter and 
<r Aquarii, 4m.'2 £. 


Snd Gc. D. 


15 51 10 


5488 


Tues 








5 4^-9 


May 
Wed 


1 


1 15 

2 20 

22 53 

23 46 


Occultation of Venus 
Reappearance of ditto 
Occultation of Mercury 
Keappearance of ditto 


»nd Tr. E. 


15 27 


5 44*9 



(9+) 
THE PLANETS FOR APRIL. 



'M.enstury may be seen for a short time before stinrise during the month. 
The planet is on the Equator on the 6th, and at its greatest westerly 
elongation on the 23rd. 

h. m. 8. o / 

ist R.A. o I 56 Decl. + 2 13J Diameter ii"'2 
15th „ 022 „ — I 24 n f'o 

VenxLS passes the Meridian at twenty-four minutes past nine on the 
morning of the ist of April, and gradually later until thirty- eight minutes 
past that hour on the 30th. She may be seen for about an hour before 
sunrise during the month. 

1st RiC 22 I 48 Decl. — 12 12^ Diameter i6"'8 

15th „ 23 4 2 „ 72 „ i5"-4 

Illuminated portion of the disc of Venus, 0719. 

Mars is still well situated for observation ; passing the Meridian about 
a quarter to seven in the evening, and setting about three o'clock in the 
morning at the beginning of the month. 

ist R.A. 7 27 21 Decl. + 24 31 J Diameter 9'''4 

15th M 7 50 54 ,» »3 iH M 8"'4 

Illuminated portion of the disc of Mars, 0*899. 

Jupiter may be seen from an hour to an hour and a half before sunrise 
during April. The planet's declination is now gradually increasing, so 
that he may bo more favourably observed. 

ist R.A. 21 59 25 Decl. — 13 si Diameter 32''-4 
*Sth „ 22 9 56 „ 12 II „ 33''-5 

Saturn may now be observed during the night ; rising about ten o'clock 
at the beginning, and about eight o'clock at the end of the month. 

ist R.A. 15 26 41 Decl. — 16 19 Diameter i6"'6 
15th „ 15 23 40 „ 16 6 „ i6"7 

Dimensions of King — Outer Major Axis, 42"; Outer Minor Axis, 16". 

Uranus may be well observed in the evenings, passing the Meridian about 
a quarter to six, and setting about two o'clock in the morning at the beginning 
of April. 

7th R.A. 6 20 17 Decl. + 23 41 J Diameter 4"*o 
19th „ 6 21 42 „ 23 40 J „ 3"-8 

Neptune is in conjunction with the Sun this month and consequently 
Invisible. 



The Great 2 5 -inch Acheomatic. — A correspondent, who 
visited Messrs: Cooke's works at York in February last, states that the 
mounting for this magnificent instrument was then in rx^id progress. The 
declination axis was almost finished — the polar axis was then turning in the 
laUie — the model of the driving circle, 7 feet diameter^ just comjdeted. 
The object-glass weighs 10 stone, and with the brass cell 14 stone; it is 
not quite finished yet; the grinding and polishing are e£^ted by machinery 
under the exclusive superintendence of the principals. We imderstand 
that the management of this splendid instrument is to be entrusted to M, 
Marth, who will accompany it to Egypt, where it is to be erected by thd 
proprietor. If the object-glass turns out to be as successful as it promises, 
we may expect some very interesting additions to our store of astronomical 
knowledge from its employment. 



(95 ) 
nrSTBUHENTS, &c. FOB SALE. 

These Kotices, which are restricted to ttpo line$ each^ are inserted free of charge to 
enbserihers : applications respecting prices and other particulars to be made to the 
Editor, with a stamped envelope for reply, without which no anstoef can be sent. — For 
Advertisements with prices and more completo details, a small charge will be made. 

N.B>— It is particularly requested that we may be informed when instruments are dis- 
posed of, in order that the notice may be withdrawn, and fmitleBS applications 
prevented, 

Aohromatio Befractor, 6*4 in. ap. 8^ ft. focus, bj Merjg, Equatorial and 

clockwork by Traughton ^ Sinvms, [73] 

Achromatio iBefiractor, 4 in. ap. 5 ft. focus, by Dollond; equatorially 

mounted. Powers up to 400. [87] 

Dialyte Telescope, 4:^ in. ap. 5 ft. focus, price very low. [68] 

Gregorian Beflector, 4I in. ap. 2 fb. focus, by Lollondy 4 powers, 50 to 

200, finder, &&, on brass table stand. [63] 

Achromatic Object-G-lass, 43 in. ap. 62 in. focus, by Slugg, with brass 

cap and receiving cell, for mounting on tube. [85] 

19'ewtonian Beflector, Equatorial motion, metal 7I in., first-class quality ; 

price very low. [iOO] 

Transit Instrument, 3} in. ap. 5 ft. focus, Ys fitted with agates for 

mounting on stone piers. [29] 

Two Equatorial Stands, for 5 ft. telescope : with circles, &c. complete. 

f99] 
Equatorial Stand, for a 5 or 6 ft. telescope : 1 3 in. circles, divided on 

silver, to 10" of space and 4s. of time. — ^Hae never been used. [55] 
Transit Instrument, ap. 2^ inches, by Jones, Charing Cross : with three 

circles, divided on silver. [98] 

Varley Stand, improved, rackwork movranents, f^ a telescope of 5 or 6 

ft. focus : on circular turn-table, to point in any direction. [10] 

Polar Ajcis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 

in. circles, reading to minutes. [66] 

Speculum Grinding Apparatua, capable of working a 7 fL speculum : 

with tube and fittings for a''9 in. Newtonian. [57] 

Electrical Machine, powerful, 18 inch ebonite plate, by SUver ^ Co., 

with brass conductor. [93] 

Electrical Machine, plate 12 inches in diameter, in case complete. Price 

low. [90] 

BecreaKive Science : and the first three volumes of the Photographic 

Journal : price very low. [30] 

Ijardner's Astronomy, latest edition ; and Hind's lUuBtrated London 

Astronomy. Both dean copies. The two, 45. 6d, [96] 



INSTBTJMBWTS, &c. WANTED. 

Equatorial Telescope, about 6 in. aperture, with driving clock and 

circles ; price moderate. [89 

Astronomical Clock, not very first-class ; price low. [65' 

Equatorial Stand, for a 5 ft. Eefractor: graduated circles. [35' 

Transit Instrument, 2 in. ap. 18 or 24 in. focus. [71 

Monthly Notices of the Royal Astronomical Society, Vol. 3. [26 

Monthly Notices: Vols. 3, 4, 5, and 7. [82_ 
Bartholomew Presoot on the ITniyerse, published T823 : a copy wanted, 

in good condition. [84] 
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Miscellaneous Notices^ 



Spectrum Analysis. — With reference to the announcement in 
our last number of the publication of Mr. Huggins's lecture on the PrisTnatic 
Analysis of the Heavenly Bodies, it should have been stated that the book is 
published by Mr. Ladd, with the consent of the author, who is not, however, 
personally interested in the work. 

The " Adams " Prize, Cambridge. — The subject proposed for 
1869 is, " On the Determination of the Orbit of a Planet or Comet from Three 
Observations." This prize, the value of which is £125, is open to all mem- 
bers of the University of Cambridge who have at any time taken a degree. 
Papers to be sent in before the i6th December 1868. 

Mr. Howell's Telescope.— If your correspondent F. R. A. S., 
will refer to page 25 of the 8th volume of the British Journal of Photography, 
he will find, in the paper by Mr. Fry, on Lunar Photography, that the 
telescope is described as being of 8 J inches aperture, 1 1 feet focal length. 
Mr. Fry would, perhaps, be able to .explain the error. I can only give the 
authority from which I derived my information. A. Bbothbrs. 

Alcor. — There must be some mistake in Humboldt's statement 
that Alcor can be rarely seen by th j naked eye in Europe, for I have always 
found it easily \'iBible, and often looked at it ever since|i859, sometimes when 
at a high altitude. I have noticed its visibility in moonlight, and have often 
had it in the telescope without any suspicion of variability. If variable, I 
think it must have been noticed in so conspicuous an object. C. Groves. 



LIST OF STJBSCBIBEBS — ^Names received since our last number. 

Hill, C, Esq., 2 Alma Eoad, Gotham Grove, Bristol. 
'Welsford, J., Esq., 18 High Street, Plymouth. 

A8TB0K0MICAL BEOISTEB^Subscriptions received by the Editor. 



To June 1866. 
Darby, Rev. W. A. 

To March 1867. 
Terry, J. 

To June 1867- 

Bronghton. S. 
Coulcher, W. M. B. 
Freeman, D. A. 
Glover, E. 



Petty, T. 
Welsford, J. 

To September 1867. 

Birmingham, J. 
Brothers, A. 
Matthews, W. 

To December 1867. 

Baxendell, J. 
Clermont, Lord. 



Hill, 0. 
Johnson, R. C. 
Perigal, H. 
Redpath, H. S. 
Ryley, P. B. 
Stothard, Dr. 
Vallack, Rev. B. 
Whitbread, S. C. 

To March 186&. 

Maclcar, Sir T. 



XrOTZCES TO COlt&SSPOVDBXrTS. 



NumCTons communications, many of which are in type, are unavoidably delayed. 

The reprinting of No. 5 will bo proceeded with immediately, and the copies will shortly 

be in the hands of those who desire it. 
We give with the present number a very valuable list of Binary Stars by Mr. Brothers, 

of Manchester, prepared for the Literary and Philosophical Society of that place, by 

whose permission we are enabled to present it to our readers. 



The Astronomical Register is intended to appear at the commencement of each 
month ; the Subsici-iption (including Postage) is fixed at Three Shillings per 
Quarter, payable in advance, by postage stamps or otherwise. 

The paoes of the Astronomical Register are open to all suitable communications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. S. Gorton, SUim/ord 
Villa, Doitns Road, Clapton, N,E., not later than the 15th of the month. 
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INTRODUCTORY REMARKS. 



BY 

ALFRED BROTHERS, F.R.A.S. 



PRESENTED TO THE READERS OT THE 

ASTEONOMICAL EEGISTEE, 

BY 7ERXISSI0K OF THB 

MANCHESTER LITERAEY AND PHILOSOPHICAL SOCIETY. 



XIII. Catalogue of Binary Stars, with Introductory Re- 
marks . By Alfred Brothers^ F.R.A.S. 



Bead October 14th, 1866. 



From the time of the publieation of the first catalogue of 
double stars by Sir William Herschel in 1782^ the search 
for such objects has been one of unabated interest to both 
professional and amateur astronomers ; and the result has 
been the compilation of many other valuable catalogues. 

The number of double and triple stars discovered by Sir 
William Herschel and other observers down to the present 
time amounts to many thousands ; but of these^ compara- 
tively few have been proved to be binary systems^ as distin-r 
guished from stars optically double. That such physical 
connexion might exist was suggested by Michell in 1767 ; 
but the honour of establishing the fact was reserved for 
Sir William Herschel, who appears not only to have ascer- 
tained the truth of the supposition beyond doubt, but also 
to have invented the instrument by which some of his 
measures were taken*. These early measures of Herschel, 
and those of Struve, Sir J. Herschel, Argelander, Smyth, 
Dawes, Secchi and others, form the foundation on which 
all the subsequent observations are based. They are con- 
tained, however, in works not generally accessible to the 
observer ; and I have no doubt that there are many ama- 
teurs who, like myself, have felt the inconvenience of 
having to refer to several sources for information relative 
to the positions and distances of the binary stars, and who 
would be glad to possess a more complete list than is 
usually found in elementary works on astronomy. I have 
therefore been induced to extend the plan of a catalogue 

* Phil. Trans, rol. Ixxi. p. <s>o. 



CATALOGUE OP BINARY STARS. d 

which I had originally prepared for my own use only, and 
have included the results of the most recent observations 
of several eminent astronomers, which they have been kind 
enough to send me for the purpose. 

This catalogue is intended to show at one view the 
measures of the late Admiral Smyth, taken at the Bedford 
Observatory during the years 1830 to 1842, and from 1843 
to 1858 at the observatory of the late Dr. Lee, at Hart- 
well ; also, on the authority of Smyth, some of the mea- 
sures of the same objects by observers previous to 1830, 
including Sir William Herschd's epochs from 1778 to 
1802, Struve's from 18 19 to 1836, and some others. In 
the colmocms, following the name of Admiral Smyth, will be 
found the names of the Rev. W. R. Dawes, the Rev; R. 
Main, Mr. Knott, the Baron Dembowski, Madler, the Rev. 
Father Secchi, Mr. Morton, and Mr. Talmage, with their 
measures of position and distance. The names of the ob- 
servers are arranged as nearly as possible in the order of 
the dates of observation ; so that a glance from the first 
name to the last on the list, under each particular star, 
shows at once the changes which have taken place during 
a period of about 90 years^ and in some instances of more 
than a century. 

In the cases of stars which are known to have passed 
their perihelion, the dates are given : these dates are de- 
rived from various sources ; and it must be remarked that 
some computors give epochs which do not agree with those 
inserted. The orbital periods are stated on the authority 
of Admiral Smyth^ and must in almost every instance be 
taken as approximations only. 

The objects are arranged in the order of right ascension, 
and the places of all those which have been observed by 
Smyth are reduced to the epoch 1865*0 by using his pre- 
cessions. There are, however, many objects in the cata- 
logue which were not observed by Smyth. In all these ex- 



4 . MB. ALFRED BROTHERs's 

ceptional cases the date (i860) is inserted, and the autho- 
rity quoted is Secchi. The magnitudes of all the stars 
taken from the ^ Cycle ' are those given by Smyth, and 
in many instances do not agree with the observations of 
Dembowski and Secchi. In all oHier cases Secchi's magni- 
tudes have been adopted. 

The colours are stated on the authority of Smyth, Webb, 
Main, and Secchi. It may be observed that the aperture 
of the telescope used probably influences the observer's 
estimate of colours, as I find from information received 
from Mr. Webb that, while using a refractor of 37 inches 
aperture, his colours are often quite different from those 
recorded as seen with one of 5*5 inches aperture, which 
was used for all his observations after 1863. 

The measures of Dembowski will be found in the 
^ Astronomische Nachrichten,' Nos. 1473 to 1475, and 
Nos. 1572 to 15743 and I have given the means of his 
measures for the years. Those of Mr. Dawes are de- 
rived from a list furnished by him; and the same re- 
mark applies to those of Mr. Knott. The ' Eadcliffe Ob- 
servations' for 1 861-1863 ^^^e furnished the particulars of 
Mr. Main's observations; and to Professor Secchi I am 
indebted for his Ust of 1321 double stars measured at 
the Observatory of the Roman College, and also for a 
separate list by which the measures of some of the objects 
are brought down almost to the present date. 

The measures of Mr. Morton are derived from Lord 
Wrottesley^s " Catalogue of the Positions and Distances of 
398 Double Stars,^^ contained in vol. xs:ix. of the ^ Memoirs 
of the Royal Astronomical Society of London.' Mr. Rom« 
berg's measures are taken from the ^ Leyton Astronomical 
Observations' for 1862-64; those of Professor Kaiser 
will be found in No. 9 of vol. xxvi. of the 'Monthly 
Notices;' and the measures by Mr. Talmage were made at 
Mr. Barclay's Observatory at Leyton, and supplied for the 
purpose of this catalogue. 
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As some confusion has arisen in designating the star 
Flamsteed^s ''51 Librae/' I have, at the suggestion of the 
Rev. W. R. Dawes, inserted it as ''0 ScorpW («JPY. 51 
Librai)y as it undoubtedly belongs to Scorpio, which con- 
stellation otherwise has no star marked ^, while Libra has 
three stars indicated by that letter. The remarks of Mr. 
Dawes respecting this star ture interesting, and I venture 
to quote his own words ; Mr. Dawes says : — ^* The interest 

which attaches to f Scorpii — i— and C is so exceedingly 

small compared with that which belongs to A and B as a 
binary system, that I can only account for the close and 
rapidly revolving pair being omitted by any of the observers 
to whose lists you refer by the very probable fact that 
their telescopes were not competent to show it as a double 
star. Its low situation, in these ktitudes, increases the dif- 
ficulty of observing it successfully with telescopes which 
could divide it well.'* Respecting Dembowski's observa- 
tions on this triple star, Mr. Dawes also remarks : — '' Of 

A4-B 

— 3_ andChe gives, 1863-14, P=70°-46, D = 7-i54, and, 

for 1865, P=7i°'02, D=7'i la. Whatever weight may at- 
tach to these results, they rather go to negative the sup- 
position of C's having any orbital movement in respect of 
A and B. Lideed, notwithstanding the regular decrease 
of Struve's angles, I have thought the motion so doubtful 
as to require observations at long intervals only ; and I find 
I have not measured the star (C) since 1840*56, F=69°*45, 
D=7'43. Herschel II. obtained P=70°'93, D= 7*07 in 
1831*38, and at the Cape P=s 77^*2 in 1834*35. These, 
compared with Dembowski^s more recent results, throw 
some doubt on former deductions. But no list of binary 
stars should be without A : B, the variation of angle having 
amounted to nearly 160^ in 40 years, and about 150^ since 
I began to observe it.^' 
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Respecting the star 6i Cygni^ Powell states (Mem.R. Ast. 
Soc. Yol. xxxii. p. 95 j, " Surely the moyements of the com- 
ponents cannot be of an orbital nature \" and Mr. Dawes 
also says^ in a letter of 8th September 1866^ '^The motion 
observed in 61 Cygui is not (yrbUal, but rectilinear, arising 
from difference of proper motion.^' On such authority 
perhaps the star ought to have been omitted; but it is one 
of Smyth^s binaries^ and for that reason^ as well as for the 
special interest attaching to it^ it is retained. 

The star (I'Herculis was observed to be single from about 
1863 to 1865 ; but the following remarks, contained in the 
letter from Mr, Dawes above quoted, may be of some in- 
terest : — " From the extreme difficulty, or perhaps impos- 
sibility, of seeing ^ Herculis in the least elongated in 1863, 
I imagined it could not be otherwise than 'single' to 
telescopes of ordinary dimensions in 1865. I find, how- 
ever, that the small star has made more haste to emerge 
from its concealment than I supposed to be probable ; . . • . 
but near the end of October I received a letter from Alvan 
Clark, informing me that with one of his exquisite object- 
glasses of 7 inches aperture he had seen f Herculis double. 
He gave me no particulars of angle or distance, and I con- 
fess I thought it likely there might be some mistake. On 
August 3 I8t I turned an 8-inch refraxrtor on to ? Herculis, 
and instantly saw the small star perfectly detached from 
the large one.*' 

/i' Herculis. — Of this star I have not found any other 
measures than those by Mr. Dawes in 1858 and 1864, and 
by Mr. Knott in 1865 ; but as the change of the angle of 
position amounts in 17 years to about 20 degrees, the 
binary character of the object may, perhaps, be considered 
established. The measures by Alvan Clark, as published in 
1856, are not complete. 

TT Cephii. — ^The first measures of this object appear to 
have been made by Admiral Smyth in 1843; audit is 
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evident from Mr. Ejiotfs measures in 1865 that the star 
has changed its angle of position 34 d^rees^ and in dis- 
tance '65'^ in 22 years, and^ consequently, must be added 
to the list of binaries. 

P. III. 98, 145 Leonis^ f) Ononis, and some others are 
inserted on the authority of only two observers ; but they 
appear to be binary systems^ and deserve attention. 

Since the date of the ^ Cycle* the number of binary stars 
has been greatly increased; and several observers have 
favoured me with the names of stars which have changed 
their angles of position sufficiently to entitle them to a 
place amongst that class of objects ; and they are accord- 
ingly inserted. 

To the gentlemen referred to I take this opportunity of 
returning my best thanks. 

With few exceptions, I have not included in this cata- 
logue any object which has shown a change of position of 
less than 10 degrees in 30 years. There are many stars 
which may eventually prove to be binary ; but their motions 
are extremely slow, and require examination at long inter- 
vals. Of the few stars forming the exception to the 
rule adopted, I may name Sirius, Antares, and a few others 
as interesting objects, and deserving close attention on the 
part of those observers who have telescopes of sufficient 
aperture to measure the angles of position and distances of 
such difficult objects. 

D. 5 and A. C. 5 refer respectively to the lists of double 
stars discovered by Mr. Dawes and Alvan Clark. 

I do not attach any importance to my own measures ; 
and the following are given merely to show that the work 
done with a telescope of 5 inches aperture may be useful 
in this department of astronomy, and that the possessors of 
such, and even smaller telescopes, may do good work by 
taking advantage of favourable states of the atmosphere. 
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The objects selected are those only which are conveniently 
situated at this season of the year : — 

Star. Epoch. Fontion. Distance. 

o n 

36 AndromecUB 1866*760 349'03 1*29 

P. I. 123 Fiscium 1866760 24*40 Wedged. 

6 Ariefcifl 1866769 197*40 Separated. 

e Bootig 1866725 32570 2*59 

44 , 1866769 238*60 

^ Herculis 1866766 i8o*6o 19*34 

61 Cygni 1866*701 iii-oi 18*87 

5 Aquarii 1866*766 337*40 3*58 

The first three stars on the above list may be considered 
good tests for the telescope ; but in addition I may say 
that on several occasions I have seen the companion to 5 
Cygni ; and, still further to test the matter, I requested a 
friend, who also could see the star, to place the position- 
line upon it, and a comparison of the angles showed that 
we had both seen the same object. 

With the following information before him, the ama- 
teur who has not access to more recent epochs than those 
contained in Smyth's ' Cycle,' may probably feel greater in- 
terest in his work, and more certain of his own measures ; 
for the pleasure of observing and recording observations is 
greatly enhanced when we feel that our results approach 
the accuracy of the more practised " astrometer.'' 

Of the 155 objects which this catalogue contains, 69 
appear to have direct, and 86 retrograde motion. 

It should perhaps be stated that some of the measures 
for 1866 depend on a small number of observations, and 
may be subject to correction. 
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Cbphbi 316. 

R. A. (i860), o* I™ 30". 
Deo. N. 78° 56'. 
Magnitudes, a =5^, 6 =6. 
Colours : Secchi, 1857, yel., green. 



Struye . 
/Madler 
Dawes... 
Secchi... 
Talmage 



Epoch. 



1830-85 
1838*63 
1839*67 
1857-52 
1865-76 



Posi- 
tion. 



341-50 

33814 

336*15 

3H'97 
295-56 



Dis- 
tance. 



o'8i 
0*69 

0-70 
0-38 



Cbphbi 318. 2 13. 

R.A.(i86o)o»»8»i8». 
Dec. N. 76° 10'. 
Mags, a =6, h =6^. 
Colours*. Secchi, 1857, both white. 



Struve 

Madler 


1831-50 
1840*82 
185752 
1863-00 


124-02 
118*01 
102*28 
103-56 


Dembowski .. 



0-53 

0-52 

0*69 
0*50 



]| Cassiofbjb. 2 60. 

E. A. Q^ 4o"» 52". Dec. N. 57° 6' 2". 

Mags, a =4, h =7^. 
Colours: Smyth, 1843, P- ^^^ P^^p.; 

Webb, 1850, veL, p. garnet ; Main, 

1 861, white, lilac. 



Struve. 
Smyth. 



»f 

Dawes 

Secchi 

Dembowski .. 

Knott 



1819*80 
1830-91 

1854-17 
1854*00 

1857-14 
1865-18 



8o'I2 

8780 
108-30 
109-60 

112*^4 

125*66 



1865-691125*59 



io-8o 
9*80 
7-70 
7-91 

7-85 
6-72 

6*75 



Orbital periodabout 700 yrs.(Smyth). 

36 AlTDBOMBDJS. 2 73. 

B. A. o>» 47» 36". Dec. N. 22° 53' 53". 

Mags, a =6, 6=7. 

Colours: Smyth, 1843, br. oran.,yel.; 

Webb, 1850, Main, 1861, both yel. 



Herschel. 
Strure.... 
Smyth.... 



„ ......... 

Dawes 

Main 

Dembowski .. 

Knott 

Talmage 

Secchi 



1830-78 
1832*44 
1835*92 
1852-83 
1859-83 
1861*80 
1865*25 
186569 
1865-77 
1866*05 



307*04 
307-80 
315-70 

335'8o 
340*28 
329-00 

345*44 

344*85 
34648 

349*51 



0-90 
0-84 
1-10 
1-30 
1-19 
1*10 

1*21 

1*35 
I '06 

1-31 



P. 0. 261 PisciuM. 

B. A. o»» 52"» 29". Dec. N. o* 1 3' 3". 

Mags, a B18, 6 =9. 
Colours : Smyth, 1838, p. orange, bL 

Dis- 
tance. 



South. 
Smyth 

»» 
»» • 



Epoch. 


Posi- 
tion. 


1825-17 
1832-98 
1838*03 
1852-81 



296^27 

299*80 

301-80 

305*10 



// 



18-87 

18*40 
18-50 
18-80 



42 Cbti. 



S113. 



'°i4'4". 



R.A.i»»i2"»54». DecS. I* 
Mags, a =6, 5 =8. 
Colours : Smyth, 1 834, br. wh., white; 
Dembowsid, 1863, both white. 



Smyth , 

Struve 

Smyth 

Dawes 

Secchi 

Main 

Dembowski 



1834*84 
1836*91 

1857-97 
1854*51 
1856-48 
1861*90 
1863*03 



332-80 

334*30 
344-60 

338*47 
339*75 
357*43 
343*03 



1-20 

1*77 
1*30 

1-16 

1*16 

0-90 

1-27 



P. 1. 123 PisciuM. 

R.A.i'»28«59«. Dec. 

Mags, a — 6^, 

Colours : Smyth, 1 843, 

Webb, 1855, yellow 

deep yellow. 

Struve 

Smyth 



>> 

Dawes 

Secchi 

Main 

Dembowski 



1830-23 


20*00 


1832*86 


19-80 


1853-91 


26*30 


1853*81 


29-38 


1857*89 


29-10 


1862-02 


30-28 


1863*17 


28*69 



2 138. 

N. 6° 57' 15". 
* =8. 

yel., p. white ; 
; Mam, 1862, 



1-46 

1*50 
1*50 
1-26 

1*45 
1-24 

1*57 



P. 1. 209 PisciuM. 



2 186. 



E. A. (i860), ifc47™o". 
Dec. N. o<» 59' o". 
Mags, a =7^, i =7^. 
Coloiurs: Secchi, 1857, both white. 



Struve. 
Secchi. 
Dawes. 



1831*12 
1857-92 
1863*85 



64-72 

267-52 

85*15 



1-23 
0-42 
0*30 



There is evidently an error of 1 80® 
in one of these measures. Smyth in 
1833 has P =62-9, D =1*5. 



MB. ALFRED BftOTUEHS 8 



Mags, a =5, & =6. 
Coloura; SmTth, 1846, p. gr 



'779*' 

1834.-9. 

iBs3'99 
iS;6'i6 
18580S 



[S5370 316-4 
iUi-go 3i9'3 
1863-9; 3»6-» 



DembowskJ .. , 

Knott 1865^, ^.j , 

Xalmage ige;-76 3x4-9 

T Amdromida. 

R.A.i''ss'°37'. D«3.1T.4i'4o-j 
A:B. 

Magt, a=3i,i=5f 
CoIoutb; Smjth, 1S43, oro., em. 



Smyth 

Dembowgki 

Morton ... 



Smjth 

Madler .... 

Komberg . 
Dembowaki .. 

Enott 

Tftlmage... 

19 Andeoheds. 2 228. 

R A.(j86o), lOs^e*. 
Dec 39. 46° jo'. 
UagB. a =7, 4 =7. 
Colonn: Secchi, 1857, both ;eIl<Kr. 

ive I I83I■46]l6^■l4[ i-o8 

Miidler 1836-61 167-iS 1-03 



.K10-02 


61-44 


1831-9^ 


64-0, 


'84r3: 


61 -60 




W-70 






i8Si-9( 


6x-q7 


.86,-.^ 








.Ssq-7* 


6,-11 


1865-81 


61-70 


.B6s-t>7 


63-43 



K. A. (i860), i" i7"° 3S'. 
Dec. N. 66° 46', 
A:B. 
MagB. a =4J. b =7. 
Colours: Secchi, 1857, both y^on 









'53J 




.j-50 










i3l 


J5-87 


iSl 


>»77 



Dembowsii 
Bomberg . 



s278CASsioFia. 

R. A. (i860), a"" 15" 36*. 
Dec. H. 68" 41'. 
MagB. a =i, b =8i. 
Colomv: Seochi, 1857, both nhite. 

StxuTB I 1830-771 gi-o5| 



1830-771 81-05 1 0-43 
1857-931 67-67 1 0-40 



114 Abieiib. X 305. 

B. A. i860, j" 39" •}&. 
Dec IT. 18° 46'- 
M»gB. a =7, i =8. 
Colours: Secchi, 1858, both white. 

StrUTe I i83o-95l33o-87l 1-58 

Dawei 1853-89311-48 1-33 

Seoohi 1857-89 3i»-»3 1-56 

DembowBki ..| 1863-09I321-78I 1-51 



CATALOGUE OF BINABY STABS. 



IX 



6 Aribtis. 



S333. 



R. A. 2*^ 51™ 29". 
Dec. N. 20° 47' 57". 
Mags, a =5, 6 =6^. 
Colours: Smyth,i863,p.yel.,whiti8h; 
Dembowski, 1863, white. 



Strure 

Smyth 

»» • 

Dawes 

Secchi 

Dembowski .. 
Knott 



Epoch. 


P. 


D. 


1830*16 


188-87 


0-54 


183577 


193-50 


0*50 


1853*08 


200- lO 


1*00 


1854-00 


195-55 


i-oi 


1856-57 


,96-73 


0-87 


1862*99 


194*72 


o-8o 


1866-64 


199*06 


114 



7 Tauri. 



S412. 



R. A. i860, 3!^ 26"* o». 
Dec. N. 23° 59'. 
A:B. 
Mags, a =6^f b =6^. 
Colours: Secchi, 1856, both white. 

0*69 
0*70 
0-55 
0*65 
0-42 



Struve 


1830-38 
1833-21 
1839-76 
1846-91 

1856-35 
1863-08 

1864-93 

1865-71 


269-92 
265*00 
265-50 
25992 
256-78 
257-90 
240-80 
261-97 


Smyth 

Madler 

Dawes..*...... 


Secchi 


Dembowski .. 
Knott 


Talmage 



0*50 



p. III. 98 Eridani. 

R. A. 3*^ 29™ 52". 
Dec. N. 0° 8' 49". 
Mags, a =6^t b =9. 
Colours: Smyth, 1845, yel.,p. blue. 



South. 
Smyth. 



>t 



1824*02 

1834*93 
1845*81 



231*80 
235*90 



5-81 
5*90 
6-00 



49 Cbphei. 



2 460. 



R. A. (i860), 3i»46»48». 
Deo. N. 80° 18'. 
Mags, a =5-^, 6 =6^. 
Colours: Secchi, 1857, both white. 



Strure 

Madler 

Secchi 

DembowiE^ .. 



1830-89 
1836*76 
1857-90 
1862*95 



352*56 

356-75 
1079 

15*61 



0-88 
0*87 
0*72 
0*70 



2 511 Camelopardi. 

R. A.(i86o), 4*^6« 12". 
Dec. N. 58° 2' 36". 
Mags, a =6, 6 =7. 
Colours : Secchi, 1858, yel., p. green. 



Struve 

Secchi 

Dembowski 



Epoch. 



1829*52 
1858*01 
1863*61 



P. 



o 
320*00 

302*02 

294*07 



D. 



It 



0-54 



••• 
••• 



Tauri 230. 



2 635. 



R. A. i860, 4^ 15™ 42". 
Dec. N. 11° o'. 
Mags, a =7, b =8. 
Colours: Secchi, 1857, both white. 



Struve 

Dawes 

Secchi 

Morton 

Dembowski .. 



1831*34 
1854*29 
1856*51 
i86o-oi 
1862*99 



353*88 
342-73 
345*oj 
345-58 
342*38 



1*94 
2*06 

1*54 
1*60 

173 



2 Camblopardi. 2 566. 

R. A. (i860), 4>^28"»6». 
Dec. N. 53° 14'. 
Mags, a =5^, 6 =8^. 
Colours: Secchi, 1858, yellow, blue. 

1*58 

1*55 
1*70 

173 
1*68 



Struve 


1829*79 
1834*96 
1836*28 
1858*92 
1863*24 


311*40 
309*22 

308*70 

300*55 
299*53 


Madler 

Smvth 


Secchi 


Dembowski .. 



2 577 Auriga. 

R. A. (i860), 4^ 32»48«. 
Dec. N. 37° 14'. 
Mags, a =7^, 6 =8. 
Colours: Secchi, 1857, both white. 



Struve 

Madler .... 

Secchi 

Dembowski 



1829*57 
1835-81 
1857-65 
186277 



278*88 
274*19 
267*99 
265*50 



1*58 
1-64 
1-63 
1-62- 



9} Orionis. 



D6. 



R. A. s^ i7™26». Deo. S. a® 3i'48". 

Mags, a =4, 6=5. 
Colours: white, purplish. 

Herschel . 
Dawes , 



Knott 
»» 



1781*99 
1848*04 
1866-95 
1863*12 
1866*94 



single? 
87*00 
86*12 
88-92 
89.83 



1*00 
0*95 
0*94 
1*02 



12 



MR. ALFRED BROTffERs's 



S 932 Gkminorum. 

B. A. 6^ a6« 24«. Dec N. i4*> 51'. 

Mags, a =8, h =8|. 

Colours: Seochi (1857), both white. 



StruTe 

Madler .... 

Secohi 

Dawes 

Dembowski 



Epoch. 



1830-53 
1837-51 
185716 
185915 
1863*41 



P. 



34170 
33956 

33438 
33207 

333"*7 



D. 



1*42 

»*53 
2*04 

2*56 

2*26 



12 Lyngis. 



S948. 



E. A. 6»» 34» i8«. 
Deo. N. 59° 34' 26". 

A:B. 
Mags, a =6, h =6|. 
Colours : Smjth, 1839, white, ruddj. 



Hersohel. 
StruTe.... 
Smyth... • 



>» 

Dawes 

Smyth 

Seochi 

Morton .... 

Main 

Dembowski 
Kaiser* .... 



1780-68 
1831*10 
1832*96 
1839*27 
1848*22 
1852*96 
1857-30 
1858*24 
1862*31 
1863*05 
1866*28 



181*23 




153*70 




154-30 


i» 


149*50 


I* 


H3-35 


i» 


143*70 




142*27 


I* 


140*15 




136*18 




138-57 




316*50 


I* 



50 

53 
60 

60 

69 

50 
68 

55 

53 
72 

64 



* This measure is evidently too 
hffgeby 180°. 



A:C. c=7|, bluish. 



Hersohel 

Struye 

Smyth 

Dawes 

Smyth 

Secohi 

Morton 

Main 

Dembowski .. 



1780-68 
1831-10 
1832*96 
1833-13 
1852*96 
1857-30 
1858*24 
1862*31 
1863*06 



302-33 
304*20 
305-10 
304*06 
306-30 
305*50 
305-90 
303-58 
305-77 



9-38 
8*67 
8.60 
8*88 
9*oo 
8*66 
8*56 
8*97 
8.67 



Orbital period about 700 years. 

a Cakis Majobis (Sirius). 

B. A. (i860) 6^^ 39™ i3». 
Dec. S. 16** 31' 47". 
Mags, a =i,h 10. 
Colours: a white, b ... ? 



Bond ,.... 

Dawes 

Lassell .. 
Struye, O. 

Enott 

Secchi 



1862*10 
1864*22 
1864*20 
1864-22 
186608 
1866*28 



8515 
8486 
80*15 
74-80 

77*15 
71*31 



io*37 

10*00 

9-67 

10*92 

io*43 

lO'lO 



38 Gsiiiif oftUM. 



2 982. 



RA.6^47»i«. DecN. 13^20' 56". 

l^igs. a =5i, h =8. 

Colours: Smyth, 1849, ^^^ yellow, 

purple; Dawes, yellow, blue. 



D. 



Hersohel.... 

StruTe 

Smyth 

„ ....... 

Fletcher.... 

Morton .... 

Dawes 

Secchi 

Powell .... 
Dembowski 

Main 

Bomberg . 



Epoch. 


P. 


1781-99 


179*54 


1829*24 


174-88 


1836*10 


171-80 


184919 


170*20 


1851*89 


168*87 


1854*14 


16858 


185417 


167-49 


1856-11 


169-30 


1861-12 


165*30 


1863*02 


166*30 


1863-14 


167*43 


1863*11 


167-28 



u 



795 

5*73 
6'oo 

5*60 

6-25 

5*99 

586 

6-13 
6*07 
6*13 
5*96 
6*36 



2 1037 GSKIHOBUM. 

B. A. (i860), 7>^4"»6«. 
Dec. N. 27° 27' 36". 
Mags, a =7, b =7^. 
Colours: Secchi, 1856, both white. 



StruTO 

Madler .... 

Dawes 

Seochi 

Dembowski 



1830*42 
1841*80 

1848*17 
1856*67 
1863*20 



332*67 
331*10 
32467 
323*07 
318*10 



I'll 

«*33 

1*3* 
1*24 

1*22 



a Geminobum. 



2 1110. 



B. A. 7*^ 25* 59». 

Dec. N. 32® 11'. 

Mags, a =3,* =3j. 
Colours : Smyth, 1843, white, p. wh. ; 
- Webb, 1854, "v^hite; Main, 1863, 
yellow. 



Hersohel. 
Smyth.... 



,} ....... 

Secchi 

Main 

Dembowski 

Knott 

Dawes 

Talmage.... 



1778*27 
1830*95 
1849*17 
1855*82 
1863*14 
1863*03 
1865*04 
1865*31 



302*47 
258-80 
248-10 
245-13 
239*00 
241*66 
239*71 
241-45 



1866-131237-36 
Perihelion passage, 1855 (H). 



5*16 
4-70 
4-90 
5-36 

5*39 
538 
5*4a 
5*68 

5*37 



CATALOGDB OP BINARY STARS. 



S llf>7 UONOCBROTIS. 

E.A.(i866>,7''47-jo*. 
Dec. S. 1° 16'. 
Mags, a —»,b =8-3. 
Coloure: Secchi, 1856, both wliito. 





Epoch. 


P. 


D. 


StruTe 


.!3.-»o 
"8 56-4.7 
.863-n 


i6;-i7 

156-44 

»5*77 


>"59 
130 
iij, 




Dembowdd. 



B. A.(i!6o), S''o"4i'. 
Dec a. ji° 37'. 
Mags, a =S,b =7l. 
Colours: Seocbi, bolb white. 



UMlcr 

Secchi 

Morton 

Dembowski . 





71-00 


l8,7-6. 


6l!-i, 










1863-.5 


S6-2lt 



C CiNCBI. 



S 1196. 



4" 18". 



B.A. 8'> 
DecH. 

A:B. 
MagB. a =6, A =7. 
Coloore: amjfli, 1I43, yeL, orangs; 
Webb, 1849, jeUow. 

Eenebel 

SmTth 

Fletohffl> 

Secchi ... 

DembowB^i 

XnoU 



1781-901 


r»8 




iMli'i. 


18-10 




i8S3-i- 


JZ170 




i8s3-3< 






i8S7-ii 


303-91 






iSS-M 




1865-31 


143-41 










i866-»g 


134-61 


° 



Perihelion pasBsge, 1S53. 



1781-90 
1831-^3 
1851-49 
1853-17 
1854-07 
.865-17 
i36ti'i8 



Dembowski .. 
Secchi 



P. Tin. 13 Cabobi. s : 

E. i,(i86o), 8''5"S4'. 
Dec. N.I I " 16: 
MagB.o =8, fi=io. 

Colours: o white, & ,..? 





Epoch. 


P. 


D. 




\IT4 

1856-17 
1863-11 


335-93 
118-57 
315-17 
317*45 


1-35 








Dembo-sli .. 


1-50 



E. A. 8* 39" 38'. 
Dec. H. 6* 54''^53". 



Smjth 

Dawes , 

Fletcher... 



TsliDSge. 

Orbital period about 4 5 jre. ( Smyth). 



E. A. (1860)9^11°' II'. 
Dec H. 38" 46' 41". 
Msgs.a=61, i=7._ 
Colours : Seocbi, both white. 



M^er . 
Morton . 



i8i9'53 


111-14 






1854K 


.34-64 


1854-14 


137-30 








140-95 




141-48 



a Lbonis. S 1356. 

E. A. o"" 11" 13'. D«o.N. 9° 38' 36". 

Mags, a=61,i=7i. 
CoIb. : Smyth, 1 843, p. yel., greeniih. 



1783-16 
.831-11 
r843-i4 
.854-13 
1856-41 



Pn-ihelion pascage, 1849. 



1 



14 



MR. ALFRED BROTHEBS^S 



P. rx. 161 Sextaotis. S 1377. 

E. A. (i860), 9>^ 36" 6». 
Dec. N. 3® 16'. 
Mags, a =8, b =10. 
GoIoutb: Smyth, 1834, yellowish 
white, blue. 



Epoch. 



Struye. 
Smyth. 
Madler 
Secchi. 



1830*24 
1834*26 
1836*41 
1856-27 



P. 



142*20 
145*00 
140*61 

"9*45 



D. 



n 



3'3i 
4*00 

3*37 
3*11 



Ubsje Majorib. 



2 208. 



B. A. f" 41™ io». Deo. N. 54^ 

Mikgs. a =5, b =5j. 
Colours : 



Struve, O. 

Dawes 

Seochi 

Struye, O. 



1842*35 
1854-28 

»85r34 
1866-42 



8*45 
25*89 
30-60 

45*90 



49' 



0*52 
0*40 
0*30 
0-24 



8 Sbxtantis. a C 5. 

E. A. ^ 45™ 6». 
Dec. S. 7® 24' o". 
Mags, a =6, b =6^. 
Colours : Dawes, both white. 



Dawes. 



yt 



1854*20 
1860*34 



50'54 
38-21 



o*55 
0*50 



y Leonis. 2 1424. 

E. A. 10*^ 12"* 3o». 

Dec. N. 20° 31' 35". 

Mags, a =2, b =4. 
Colours: Smyth, 1843, bri. orange, 
greenish yel.; Webb, i849,yeUow, 
greenish yeL ; Main, 1862, yellow, 
greenish. 



HersoheL. 
Struye...., 
Smyth..... 



,, ... 
Metcber 



Main 

Dembowski 

Secchi 

Dawes 

Knott 

Talmage.... 



1782-71 


g3*3o 


1832-75 


103*46 


1833-20 


102-50 


1843-18 


107*20 


1853-21 


108-43 


1862-35 


107*19 


1863-28 


109*29 


1865-04 


1 10-29 


1865-40 


110-30 


1866-21 


110*49 


1866-20 


111*44 



3-00 
2*50 

2*80 
2*80 

3'oo 
3*10 
2^85 
3-18 
3-17 
3*21 

3*17 



Leonis 145. 2 1426. 

E. A. (i860), io»» i3«» 12". 
Dec. N. 7° 8'. 

A:B. 
Mags, a =8, 6 =7^. 
Colours : Secchi, both pale yellow. 



Struye 
Dawes 
Secchi 



Epoch. 



1832.26 
1854*16 
1856.15 



P. 



256*77 
263*28 
271*78 



D. 



0*62 

oSS 

0*65 



2 1457 Sextantis. 

E. A. (i860), io»»3i™24». 
Dec. N. 6° 28'. 
Mags, a =7-^, 6 =8. 
Colours: Secchi, 1856, both p. yell. 



Struye. . . 

Madler 

Dawes... 

Secchi... 

Morton .... 

Dembowski 



•^« « • • 



1829*55 

1837*53 
1850-78 

1856-24 

1857*28 

1863*20 



287-85 
29951 
302-75 

307*55 
312-58 

309-83 



0*71 
o*74 
0*92 
0*76 
o'6o 
0*91 



2 1516 Dbaconis. 

E. A. (i860), ii*»5»42". 
Dec. N. 74° 15'. 
Mags, a =7, 6 =7^. 
Colours: Secchi, 1856, both white. 



Struye. 



♦» 



Dembowski 

Secchi , 

Morton .... 
Dembowski 



1831*54 
1835-56 

1854*55 
1856*29 

i86o'2i 

1863-35 



298*70 
301*67 

8*35 
»9*55 

56-33 

70-05 



9*93 
842 

2-70 

2*61 

3*24 

4-14 



^ IJRSiB Majoris. 2 1523. 

E. A. 11^ 16™ 59«. 
Dec. N. 32° if 39". 
Mags, a =4, b =5^. 
Colours: Smyth, 1843, white; Webb, 
1848, white; Main, 1863, white. 



Herschel. 
Struye. . . . 
Smyth.... 



n 



Fletcher 
Dawes... 



Dembowski 
Secchi 



n 

»» • 

Kaiser 



1780-33 


'43*47 


1827-26 


229-30 


1835*37 


180-20 


1851-31 


123-50 


1857-40 


111-25 


1860-32 


105-21 


1864-50 


93-96 


1864-83 


9196 


1864-38 


9288 


1865*51 


89-88 


1866-30 


86-5S 


1866-45 


87*80 



3*50 

1-82 

1*90 
2*90 
2*99 
2-88 
2*42 
2*23 
2*40 

i*53 
2-25 

2-08 



Perihelion passage, 1816. 



CATALOGUE OF BINARY STARS. 
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( LSONIS. 



2 1536. 



"SLA. 11^ i6"»53». 

Dec. N. 11^ 1 6' 36". 

Mags, a =4, b =7^. 
Colouro: Smyth, 1843, pale yellow, 
light blue ; Webb, 1849, pale jell., 
pale blue; Main, 1862, yell. blue. 

D. 



Struye 

Smyth 

»» ' 

Main 

Dembowski .. 

Seoehi 

Dawes 

Talmage... 



Epoch. 


P. 


1827*28 



97*00 


1836*40 


90*50 


1853*29 


81*30 


1862*25 


73*54 


1863*23 


76*70 


1865*27 


76-55 


1865*40 


72*13 


1866*31 


75'5^ 



it 

2*30 
2*40 
2*50 
2*72 
2*51 
2*88 
2*81 

3*17 



ViEGiiris 191. S 1647. 

B. A. i860, i2*» 23™ 3o». 
Dec. N. 10° 49'. 
Mags a=7\t =8. 
Colours: Secohi, 1856, both white. 



Struye 

Madler ...... 

Dawes 

Seoehi 

Dembowski .. 



1830*07 
1835*06 
1850*66 
1856*35 
1863*24 



202*04 
204*23 
211*72 
211*67 
212*90 



1*18 
1*20 

1*23 
119 

1*39 



y VlKGINIS. S 1670, 

E. A. 12*^ 34™ 50". 

Deo. S. o*' 42' 34". 

Mags, a =4, b =4. 
Colours: Smyth, 1843, silvery whi., 
pale yelL; Webb, 18^1, yeflowiah 
white; do. 1863, pale yell.; Main, 
1863, white. 



Mayer.... 
Herschel. 
Struye.... 
Smyth.... 



it 



t* 



Fletoher 

Smyth 

Mam 

Seoohi 

Dawes 

Dembowski .. 

Knott 

Seoehi 

Talmage 

Main 



1756*00 


144*22 


1780*06 


130*44 


1825*32 


277*92 


1831*38 


74*90 


1837*21 


265*40 


1843-33 


191*60 


1858*38 


170*01 


1858*39 


169*90 


1863-30 


164*35 


1864*41 


165*54 


1865*42 


164*02 


1865*43 


164-10 


1865*45 


164*33 


1866*31 


164*28 


1866*36 


162*40 


1 866*44 


164*92 



6*50 

5*70 

2*37 
1*60 
0*60 
1*90 
356 
380 
4*05 
4*28 

4'37 
4*04 

4*33 
4*39 
4-51 
4*34 



Perihelion passage, 1836. 



35 CoMJs Bbrenicis. 2 1687. 

R. A. 12*^ 46™ 39". 
Dec. N. 21° 58' 49". 

A:B. 
Mags. (Seoehi), a =5^, 6 =8^* 
Colours: Smyth, 1843, pale yell., 
lilac; Seoehi, 1856, yellow, blue. 

D. 



Struye 

Smyth 

i» •• 

Seoohi 

Morton 

Dawes 

Dembowski .. 

Kaotfc 



Epoch. 


P. 


1829*99 


25*39 


1834*38 


30*00 


i843-3» 


42*00 


1856*40 


41*45 


1856*34 


5013 


1860*34 


47*68 


1863*26 


50*33 


1865*31 


52*87 



n 

1*43 
1*00 

1*50 
1*31 
1*32 
1*44 
1*30 
1*31 



42 CoiUB Bbbjbnicis. 



S1728. 



R. A. i3>» 3™ 26*. 
Dec. N. 18° 14' 34". 
Mags, a =4^, b =$, 
Colours: Smyth, 1842, both p. yell.; 
Dembowski, 1863, both white. 



Struye 


1827*83 
1836*41 
1842*50 
1856*96 
1856*28 
1863*23 
1864*43 
1865*53 


♦9-50 
190*20 

*5*oo 
192*45 
190*44 
189*10 
193*41 
193*95 




Smyth 

Seoehi 


Morton 

Dembowski .. 
Dawes 


Seoohi 



0*64 
0*30 
0*30 
o*47 
0*65 

• • • 

0*36 
0*25 



* These measures should perhaps be 
+ 180. 



P. Xin. 127 ViEGINIS. 



S 1757. 



R. A. 13'* 27™ 23". 
Dec. N. 0° 22' 38". 
Mags, a =Sfb =9. 
Colours: Smyth, 1843, pale white, 
yellowish; Secchi, 1856, white. 



Struye. 
Smyth. 



»» 

Seoohi 

Dawes 

Dembowski 



1825*37 


10*00 


1842*52 


37*90 


1852*38 


51*70 


1856*88 


5»*94 


1860*34 


54*31 


1863*32 


59*04 



i*6o 
170 
2*00 
1*84 
2*31 

2*00 



Orbital period about 240 years, 
Smyth. 



16 



MR. ALFRED BROTHERS's 



25 Canum Yknaticosum. 2 1768. 

E. A. (i860), 13*^ 20™ 54". 
DecN. 37«ii'. 
MagB. a =57, h =7-6. 
Colours: Struye, white, blue. 



Struve i83i'5i 

Madler 1^39*25 

Dawes 1854*43 

Seochi 1856*48 

Dawes {i865*44 



Epoch. 



P. 



76*50 
71*30 
36*26 

^575 
round 



D. 



1*07 
1*06 
0*35 



2 1786 Boons. 

E. A. (i860), i3J»42»48». 
Dec. N. 27° 41'. 
Mags, a =7, h =7i. 
Colours: Seochi, 1856, both white. 



Struve 

Madler 

Secchi 

Morton 

Main 

Dembowski .. 



1830*12 


164*43 


1840-85 


172*10 


1856*36 


185*97 


1859*29 


185*24 


1863*31 


191*15 


1864*97 


192*41 



3-48 

3*47 
3*24 

2*89 

2*78 

2*60 



2 1819 ViRGINIS. 

E. A. (i860), I4»»8"»i8». 
Deo. N. 3° 47'. 
Mags, a =7^, h =8. 
Colours: Secchi, 1859, both white. 



Struve. 



>» 



Dawes 

Secchi 

Dembowski .. 



1830*39 
1836*43 

1843*34 
1859*45 

1863*01 



84*90 
76*12 
61*92 

39'45 
32-35 



0*98 
1*12 
1*02 
1*00 
1*29 



2 1830 BooTis. 

E. A. (i860), 14^ ii« i2». 
Deo. N. 57® 19'. 
Mags, a =8^, 6 =9. 
Colours: Secchi, i860, white, blue. 



Struve.. 

Madler 

Secchi 



1830-89 
1838*19 
1860*06 



264*00 
267*60 
278*23 



4*84 
511 

5'3o 



fc B00TI8. 



21864. 



E. A. 14*^ 34"» 22«. 
Deo. N. 16*" 59' 57». 
Mags, a =3^, 6 =6. 
Colours: Smyth, 1836, both white. 



Herschel 

South 

Struve 

Smyth 

Secchi 

Morton 

Main ......... 

Eomberg ... 
Eaiser 



Epoch. 


P. 


D. 


1779*72 


96*28 


6*17 


1822*05 


97-53 


6*90 


1830*32 


99*20 


5-«3 


1836*51 


99*30 


6*00 


1856*79 


100*93 


5*97 


1857-34 


100*36 


6*13 


1861*31 


100*80 


6*18 


1863*27 


101*82 


6'oi 


1866*45 


100*60 


5*73 



2 1876 LiBRJs. 

E. A. (i860), I4»» 39™ o«. 
Dec. S. 6<* 48'. 
Mags, a =8, h =8. 
Colours: Secchi, 1856, both white. 



Struve ••• 

Secchi 

Dembowski .. 



1832*33 
1856*87 
1863*39 



5*73 
60*84 

65*87 



1*18 
i*oo 

I '20 



6 BOOTI8. 



2 1877. 



E. A. 14^ 39™ 5». 

Dec. N. 27® 38' 40". 

Mags, a =3, h =7. 
Colours: Smyth, 1838, pale orange, 
sea-green; Webb, 1850, light yeU., 
greenish; Main, 1862, orange, 
^eenish; Seochi, 1855, veil., blue; 
Struve, 1856, yellow, blue; Dem- 
bpwski, 1865, yellow, blue. 



Herschel. 
Struve.... 
Smyth.... 



»» ......... 

Secchi 

Main 

Dembowski .. 

Dawes 

Secchi 



1779*67 
1829*39 
1831*46 
1848*54 

1855-37 
1862*39 
1864*81 
1865*48 
1865*48 



301*34 


4*00 


320*58 


2*64 


321*60 


3*20 


322*10 


2*8o 


323-58 


2*60 


32424 


2*60 


324*70 


2*71 


325-50 


2*92 


324*70 


3*29 



Orbital period about 980 years, 
Smyth. 



CATALOGUE OF BINARY STARS. 
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4B00TIB. 



2 1888. 



E. A. 14*^ 45" 9». 

Dec. N. 19° 39' 48". 

Mags, a =3^ ^=6^. 
Colours: Smyth, 1842, oran., pnrp.; 
Webb, 1850, dear yellow, reddish 
purple ; Main, 1862, staraw-colour 
and reddish. 

D. 



Herschel. 
StruTe.... 
Smyth.... 



)f 



»» •••.... 

Dawes 

Secchi 

Main 

Dembowski 
Secchi .... 
Talmage...., 



Epoch. 


P. 


1780-28 


24*07 


1829*46 


334*11 


1831-53 


332*10 


1842*42 


322*90 


1852*38 


316*80 


1854*46 


311*98 


1856*88 


310*05 


1862*33 


305-53 


1864*91 


301*58 


1865*77 


300*82 


1866*48 


298*53 



14 



3*4* 
7*22 

7*30 
6*90 
6*50 
6*26 
6*01 
5*68 

544 

5*41 
509 



Perihelion passage, 1779. 



44 Boons. 



21909. 



R. A. 14*^ 59™ 2i». 

Dec. N. 48° 10' 51". 

Mags, a =$t b =6. 

Colours: Smyth, 1842, white, 

Main, 1862, yellowish; 

1865, pale yellow, tawny. 



Herschel. 
Struye.... 
Smyth.... 



Fletcher 

Dawes 

Secchi 

Main 

Dembowsld .. 



1781-62 
1832*24 
1839*62 

1847-45 
1851-47 

185474 
1856*40 

1862*42 

1863*31 



60*06 
234*01 
235*30 
236*20 
237*95 
237-77 
238*80 
238*30 

a39*53 



ebb, 



1-50 
2*86 

3*50 
4*10 

4*26 
4*58 

4*55 
4*61 

475 



1 CORONJi BOKEALIS. 



2 1932. 



E. A. (i86o), 15*^ 12™ i8». 
Dec. N. 27° 21'. 
Mags, a =6, b =6^. 
Colours : Secchi (1856), both white. 



Struve 1830-28 

Madler 1^39*52 

Dawes 1854*40 

Secchi 1856*40 

Dembowski .. 1863.28 



273*85 

278-47 
284*07 
285-37 
290*27 



1-62 

i'53 
1-36 

1*14 

i-i8 



tl COSONJS BOREALIS. 2 1937. 

R. A. 15^ 17™ 37". 

Dec. N. 30° 46' 44". 

Mags, a =6, b =6^. 
Colours : Smyth, 1 842, white, golden 
yellow ; Webb, white, yell. ; Dem- 
bowski, 1863, white. 

D. 



Herschel. 
Struye.... 
Smyth.... 



it 



Secchi 

Dembowski 



Dawes. 
Secchi. 



f} 



Epoch. 


P. 


1781*61 


30-41 


1826*76 


3516 


1832*63 


57*20 


1842-58 


151*30 


1852*43 


246*80 


1858*51 


35919 


1863*03 


1904 


1865*49 


27*40 


1865*44 


27-52 


1865*50 


26*26 


1866*53 


3313 



II 

1*00 

1*08 
0-80 

0*50 
0-50 

0*53 

0*81 

1*02 
1*07 

0*79 

1*12 



Perihelion passage, 1830. 

/*» Boons (P. Xy. 74). 2 1938. 

R. A. 15*^ 19™ 25". 
Dec.N. 37° 40' 18". 
Mags, a =8, =8^. 
Colours : Smyth, 1842, ereenish wh. ; 
Secchi, 1856, white, blue. 



Herschel. 
Struye.... 
Smyth. ... 



It 



a •• 

Secchi 

Romberg ... 

Knott 

Dawes 

Dembowski .. 

Secchi 



1782*68 


357'H 


1829*73 


314*05 


1832*31 


321*40 


1842-52 


306*10 


1853*60 


255*00 


1857*44 


231*33 


1863*63 


195*80 


1864*41 


193*64 


1865*46 


190*07 


1865*13 


186*29 


1866*57 


180*30 



1*50 

1*25 

1*30 

0*80 

0*50 

0-48 
0*75 

0*50 

0*48 

0*50 
0*30 



Perihelion passage, 1849. 



S Sebpeittis. 



2 1954. 



R. A. i5»»28»2i«. 
Dec. N. 10° 59' 32". 

= 3»*=5- 



Mags, a 
Colours: Smyth, 1842,' bright white, 
bl. white; Main, 1862, both white. 

Herschel 1782-99 227-12 3*00 

Struye 1802*10 208*50 ... 

South 1821*33199*13 3*05 

Smyth 1842*35 196*20 2*80 

1851*32 196*50 3*00 

1855*88 195*52 306 



>» 
Secchi 



[Continued, I 



q2 



18 



MK* ALWMMD BBOVHSBS's 



Epoch. P. 



Morton .... 

Kam 

Dnnbowiki 

Knott 

KaiMT .... 

Dawes 

Talmage.... 



1857-40 
1862*33 
186343 
1865*41 
1865-54 
1865-55 
186645 



193*40 
190*16 

192*20 

189*95 

192*30 

191*22 

180-80 



li 



3*37 
2*96 

3*19 
3.32 

3*i8 

3*^ 
3-42 



y CottovM BouALis* S 1967. 

K A. 15*^ 37- 4". 

Bee. N. 26° 43' 30". 

MagB. a =4, 4 =6^ 
Coloiin: Smjth, 1842, fluabed wh^ 
onoertaitt; Seeehi, 1857, ydlow, 
purple. 

Strnre 1826-75 111-05 0-72 

Smjth 1830*69 225-00 0*30 

1848*37 205-00 0-50 

i857'5i 289-32 0*36 

1858*96 281*46 o'47 

1862*56 292*90 wed^d 
1866*55 



Beeehi 

Dawee 

Dembowiki 



(ScoBni(=FL51LiBBA). S199& 

B. A. is^ «6« 57«. 
Dea B. lo'^ 59' 55". 

Mags, a =4i, b =5. 
Colonn : Smyth, 1842, hrig^ white, 
paleyallow; Webb^ 2856, ydlow, 
yellowiah gxecn. 

1*50 
1-40 
1*20 
1*00 
o*47 
sep. 
0-57 
o-4± 



Hendiel. 
Smjth.... 



n 



t» ^ ••• 

Secehi 

Dembowaki .. 



Seeefai. 



1782*36 

i834*4a 
1842*56 

1846*49 

1855*54 
1864*95 

186554 

1866*51 



r5« 
6-60 

23*50 

2490 

53-60 

152*02 

156-91 

161*00 



A : C. € =74 iprey. 



Heradiel [1780-39 88-37 6-38 

Smjth 1834*42 76*10 7*20 

Bawea 2840*56 69-45 7-43 

Smyth. 1846-49 68*10 7-00 

Seodii 1^55*54 70*47 7*5o 

1861*42 72*80 6*93 

1865*38 71-02 7*11 

1865-49 249*66 7*10 

• Eridently ahould be -289^ 



Dembowiki 
Seochi* ..... 



2 2Q21. 

B. A. 26* 7« o». 
Dee. N. 13° 53' 37". 
Magifc a =7, b =7^. 
Cokrars: Smyth, 1839, P*^ white, 
yellowiah; Main, 1862; boih^iL 



South... 

Struve... 

Smyth.. 

Dawes... 

Smyth.. 

Morton 

Seochi... 



Dembowaki 



Epodu 



178318 
1823*28 
1832*70 
1839*29 
1849*44 
1854*58 
1855-48 
1856*01 
1862*37 
1864*80 



P. 



*9'*33 

3"*57 
316*41 

318*10 

321-27 
323*00 
322*41 

33»*35 

3*3*43 
324-60 



D. 



2-50 

4*21 

3-20 

3-30 

3*3± 
3-20 

3*65 
3*45 
3*53 
3*53 



Orbital period, aboot 600 yean. 

2 20S8 HncuLis. 

B. A. (i860), x6^7*48». 
Dec N. 7° 44". 
Mags.a=8i^ft =Qi. 
Colours: Seodn, 2S56, both yellow. 



Strare 1830-94 

Ifiidler i838x>5 

Seeohi 1S56-56 

Donbowaki .•U 865-39 



345*9* 
342*02 

325-60 

326-10 



**54 
2-30 

27I 

2-50 



9 CoBOBJi BoKsiua. S 2082. 

B. A. 16^ ^ 37». 
Dec K. 34'' 22' 22". 
A:B. 

Mags, a =6, b =6|. 
Colours: %nyth, 2843, white, amnlfe- 
blue; Webb, 2856,ydIow,blni8h: 
Seeohi, 2865, winte^ blue. 

2802-74 1 22-24 ... 

StniTe 1827-02 89-21 1*31 

Smyth 1^39*^ H5*'o ^'^ 

1852-25 176-80 2-20 

1857-61 183-57 2-42 

2864-^^5 292-24 2*79 

2865-38 292-48 3-08 

1865-82 [292-45 2*97 

1826. 



Seoehi!!!!!!! 
Dembowaki 



oeoom. .•••••■. 



Periheiioii 



Smyth. 



A:C. e=22, dualy. 



SeSchi."'."'! 
DembowAi 
Secdn 



183076 
1852-25 
1855-61 
1862-60 
186^-62 



90-00 

88-25 
M-35 

87-20 



43-30 
46-30 

49'45 
52-04 



CATALOGUE OF BINARY STARS. 
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a SooBPii (Antares). 

B. A. i6J» 21™ 7». 
Deo. S. 26° 7' 50". 

A: a. 
Mags, a =1, 6 =8. 
Colours: Seochi, red, blue. 





Epoch. 


P. 


Dawes 


1848*02 
1856*40 
1857*40 
1858*34 
1861*09 
1864*43 
1865*56 
1866*00 


273*17 
273*48 
270*00 

»75*5» 
271*90 

*757i 
270*43 

272*90 


Seochi 

Smyth 


Morton ^ 

Powell 

Dawes 


Dembowski .. 
Secchi 



D. 



II 

345 
2*99 

3*50 
3-29 

• • • 

3*67 
2*99 
2*92 



X Ophiuohi. 



2 20&5. 



ifi 



E. A. 16^ 24™ 6\ 
Dec. N. 2° 16' 53^ 
Mags, a =4, b =6. 
Colours: Smvth, yellowish, smalt- 
blue ; Webb, yeUowish, tawny. 

Herscfael... 

StruTC 

Smyth 



f> 



»» 

Dawes 

Seoohi 

Dawes 

Secchi .... 
Dembowski 



1783*18 


75*30 


1825*51 


331*80 


1834*48 


351*20 


1842*50 


1*40 


1853*25 


15*50 


1854*14 


14*00 


1857*50 


19*88 


1860*36 


19*58 


1864*58 


22*l8 


1865*49 


25*26 



0*50 

0*84 

i*oo 
1*10 
1*20 
1*31 
1*33 

• •• 

1*25 
1*51 



Perihelion passage, 1798. 



Z Hbrculis. S 2064. 

». A. !&" 36" 12». 

Dec.N. 3i°5o'4i". 
Mags, a =3, h =6. 
Colour : Smyth, 1 842, yellowish wh., 
orange; DembowsH, 1863, a yell. ; 
Seocm, 1858, yellow, yiolet 



Herscbel. 
Struye.... 
Smyth.... 



it 



Seochi 

Dembowski ., 

Secchi 

Dawes 



1782*55 


69*18 


1826*63 


2324 


1835*68 


190*00 


1842*57 


136*90 


1852*53 


83*80 


1858*47 


54*59 


1863*49 


34a-45 


1865*55 


86* + 


i866*8i 


229*22 



I'OO 

0*91 
0*50 

I '20 
1*30 
1*06 

wedg'd 

sinffle 

0*83 



PeriheUon passage, 1825. 



2 2106 Ophiuchi. 

R. A. (i860) i6^44"»3o». 
Dec. N. 9° 39'. 
Mags, a =6*2, b =7*8. 
Colours: Secchi, 1856, yelL wh., bL 



Struve 

Secchi 

Dembowski .. 



Epoch. 


P. 


D. 


1827*31 
1856*45 
1863*53 


337*50 
328*40 

321*30 


II 
1*01 

0*84 

0*50 



Herculis 167. 



2 2107. 



E. A. (i860), i6>»46«»i8». 
Dec. N. 28® 54'. 
Mags, a =6^tb =8^. 
Colours : Secchi, 1856, yellow, blue. 

Struye 1829*91 148*63 1*12 

Madler 1842*10 161*70 1*03 

Dawes 1852*85 176*36 1*16 

Secchi 1856*59175*43 o*97 

Dembowski .. 1865*08 189*28 0*93 



P. XVI. 270 Ophiuchi. 2 21 14. 

R A. (i860), i6>» 55» i8«. 
Dec. N. 8** 39'. 
Mags, a =7, b =8. 
Colours: Smyth, 1832, both white; 
Morton, 1 859, whi., bluish white. 

Struye 1830*97 

1832*41 
1847-63 
1856*84 
1859*30 



Smyth.. 
Dawes.. 
Seochi., 
Morton 



135*40 

137*00 

143*38 

145**5 
147*38 



1*34 
1*50 



1*25 
1*31 



Hbrculis 210. 



2 2120. 



R. A. (i860), i6>^59»6«. 
Deo. N. 28° 17'. 
Mags, a =6^, b =9. 
Colours: Secchi, 1S56, yellow, blue. 



Struye 


183325 
1842*30 
1848*55 
185561 
1856*75 
1865*09 
1866*44 


3*80 

34548 
322*72 
298*50 
290*45 
272*89 
272*94 


MSdler 

Dawes 

Morton 

Secchi 


Dembowski .. 
Talmage 



3*44 
2*73 

2*31 

2*57 

2*48 

2*98 

3*56 
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S2130. 



fjt Dbaconib. 

B. A. i7^2™33«. 
Dec. N. 54° 30' 7". 
Mags, a =4) b =4.^. 
Colours: Smyth, 1830, both white ; 
Main, 1862, both wmte. 



Herschel. . . . , . 

Struve 

Smyth 

»> •• 

Morton 

Secchi 

Dawes 

Dembowski .. 

Main 

Secchi 



Epoch. 


P. 


1781-73 



232-22 


1832-22 


205*06 


1839-53 


200-30 


1854-58 


190-70 


1854-67 


*8-22 


1857-50 


188-37 


185973 


185-47 


1863-14 


#2-42 


1862-41 


• • • 


1865-59 


181-84 



D. 



4'35 
3-23 

3.30 
3-00 
2-92 
2-74 
2-83 
2-63 
2-84 
2-79 



Orbital period, about 600 years 
(Smyth). 

* These measures shoidd evidently 
be -|-i8o. 

36 Ophiuchi. 

E. A. 17^ 7"» i«. 
Dec. S. 26° 23' 28". 
Mags, a =4i, b =6^. 
Colours: Smyth, 1842, ruddy, pale 
yellow; Webb, 1854, both golden 
yellow. 

1780-00 
1825-17 
1835-33 
1841-59 
1842*46 
1857-39 

1857-55 
1862-43 



Mayer. 
South . 
Smyth. 
Dawes. 
Smyth. 



Secchi 
Main 



360*00 
228-28 



221-40 
219-26 
2i6-6o 
213-80 
211-30 

212*47 



13*00 
5-20 
5*00 

478 
4*90 
4*6o 
4*29 
4-22 



S Hebculis. 2 3127. 

E. A. i7^9™29». 

Dec. N. 25° o' 3". 

Mags, a =4, b =8^. 
Colours: Smyth, 1839, greenish wh., 
crape red; Main, 1862, straw-co- 
loured, reddish; Webb, 1865, pale 
yellow, lilac. 



Herschel 

Struve 

Smyth 

Secchi 

Main 

Dembowski ., 
Knott 



1779*61 
1829-77 
1839*62 
1857-50 
1862-38 
1863-14 
1866-72 



162*28 

i73*4a 
175-10 

177-97 

177*59 
179-39 

179-61 



3375 
26-11 

24-50 

21-92 

20-02 

20-50 

20-18 



p HERcrLis. S 2161. 

E. A. i7>^ 19"* 2». 
Dec. N. 37° 16' 23". 
Mags, a =4, b = 5^. 
Colours: Smyth, 183^, bluish white, 
pale emerald; Main, 1862, both 
bluish white. 



Herschel 
Struve... 
Smyth... 

„ 
Dawes... 
Morton 
Secchi... 
Main ... 



Epoch. 


P. 


D. 


1779-66 



300-21 


n 

2*97 


1830-35 


307-22 


3'6o 


1839-74 


308*90 


3.70 


1853-39 


310*50 


3*50 


1854-73 


308*83 


3-91 


1855-65 


309*45 


384 


1856-60 


309*71 


3-83 


1862-37 


309*50 


3-61 



2 2173 Ophiuchi. 

E. A. (i860), I7*^24»i2«. 

Dec. S. 0° 58'. 

Mags, a =6, b =6-8. 
Colours: Secchi, 1858, yell., orange. 



Struve. 

»> 
Dawes. 
Secchi. 



1830*84 

1836*71 
1848*45 

1858-56 



323-80 
single 
158-45 
325-92 



0-62 

• • • 

i-ii 

0-84 



fi^ Herculis. S 2220. 

E. A. (i860), i7>^4i™o«». 

Dec. N. 28° 48'* 
B:C. 

Mag8^Knott),d= 10-5, c= 10-7. 
Colours : Knott, bluish white. 



Dawes. 



Knott 

Dembowski 



1858-77 
1864-43 

1865-43 

1865*44 



59*91 

77*59 
79-61 

81*98 



2*02 
1*81 
1-83 
1-20 



T Ophiuchi. 2 2262. 

E. A. 17*^ 55™ 43*. 

Dec. S. 8° 10' 36". 

Mags, a =5, d =6. 
Colours: Smyth, 1842, pale white. 

oblong 
0-44 
0-90 
i-io 

1-22 
1-40 
1*20 
1*60 



Herschel 1783*37 331*60 

Struve 1836-62 199*90 

Smyth 1842*52 227*00 

» 1855-34 '238-80 

Dawes 1854-67 238-05 

Dembowski ..1863-05 244-57 

Knott 1863*59 246-84 

Secchi 1866-70 248-05 

Orbital period about 1 30 years 
(Smyth). 



CATALOOUE OP BINASY STAKB. 



OFBitrcHi. S 2272. 

E.A.i7''s8"'j7'. 
Deo. N. i" ji' \o". 
Maga. a =4-}, o =7. 
Colonre: SmyUi, 1842, ptde topaz, 
Tioletj Webb, 1850. yell.-oraDge; 
Uain, 1S61, Iwiglit jell-, reddiui; 
Sembowiki, 1S6}, ;ell., rose-ooL 



Henohel. 

Stnwe...! 
South .... 
Smjth..., 



Ip<«h. 


P. 


»779"77 


W'oo 


i!04-4i 












■"in' 


,,o-«o 


18+1-51 


111-40 


i|Si-44 


114-90 



e« Ltks 6. £ 2883. 

C:D. 

Mags, e =5.'?= si- 
Colours : Smyth, i S41, both white ; 
Webb, 1849, both jellowish wh. ; 
Mam, 1S61, both white. 



Heracbel,... 

Smyth 

Seochi 

Dembowtki 



Epoch. 

■779'*1 
■831-44 
1 841-59 
185371 
iS;6*o6 
1 86, -45 

'ISS75 



i7j-a8 
15510 
150-90 
14810 
148-40 
IS1-J9 
14J-97 
1 44-86 



35° 



'^ 
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2 2455 y ULPBOULA. 

R. A. (i860), i9»»o»54». 
Dec. N. 21° 58'. 
Mags, a =7i, b =q\. 
Colours: Seochi, 1857, both white. 



Struve 

Madler .... 
Morton .... 

iSeochi 

Bembowski 



Epoch. 


P. 


D. 


182877 


144*47 


492 


1839*29 


136*60 


4-41 


1855-66 


124*20 


3*98 


1857-29 


123*01 


3*70 


1864*96 


"553 


3'53 



P. XTX. 108 Draconis. S 2509. 

E. A. (i860), 1^ 1$^ 30". 
Dec. N. 62° 57'. 
Mags, a =6^, 6 =8. 
Colours : Seochi, 1857, purple, green. 



Struye 

Seochi 

Dembowski .. 



1832*30 
1857*42 
1862*98 



353-00 
340*28 

34378 



0*52 
0*68 
o*8o 



d Ctgni. S 2579. 

"R, A.1^ 40™ 45". 

Dec. N. 44° 48' 8". 

Mags, a =3^, ft =9. 
Colours: Smyth, 1842, Dale yellow, 
sea-green; Secchi, 1856, yellow, 
violet; Dembowski, 1865, white, 
blue. 



Herschel. 
Struve,... 
Smyth.... 



f» 
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Dembowski 

Dawes 

Seochi 

Knott 



1783*72 


71*39 


1826*55 


40*39 


1837*78 


30*90 


1842*56 


25*60 


1852*69 


14*70 


1865*02 


350*76 


1865*38 


34962 


1865*54 


34845 


1866-68 


348-31 



2*50 
1*91 
1*50 
1*80 
1*50 
1-57 
1*67 
1*46 
1*70 



Perihelion passage, i860. 



O 2 400 Cygni. 

R. A. 20** 5™ 30*. 
Dec. N. 43° 33' 42". 
Mags, a =7^, ft =8i. 
Colours : 



Struve, O. 

Dawes 

Struve, O. 



1844*83 
1853-89 
1861*62 



336*90 
320-55 
316*70 



0*65 
0*65 
0*62 



S2696DELPHIKI. 

R. A. (i860), 2o»» 26" 36«. 
Deo. N. 4** 58'. 
Mags, a =8, ft =8^. 
Colours: Seochi, 1856, both white. 



D. 



Struve. 
Madler 
Seoc^. 



Epoch. 


P. 


1831*06 
1838*27 
1856*61 



298*92 

302*80 

310*26 



II 

1*06 

099 

o*7» 



X Ctgni. 



O 2 413. 



R. A. (i860), zo^ 41™ 54». 
Dec. N. 35° 55'. 
Mags, a =6, ft =7. 
Colours : both white. 



Struve, O. 

Secchi 

Dawes , 



») 



1842*66 
1859*61 
i86o*8i 
1866*99 



122*35 

101*48 
96*51 
92*51 



0*65 
0*65 
0*72 
0*69 



4 Aquabii. 



S2729. 



R. A. 20*^ 44» i6». 
Dec. S. 6° 7' 45". 
Mags, a =6, ft =8. 
Colours: Smyth, 1834, pale yellow, 
purple ; Seochi, 1856, both yellow. 



Herschel. 
Struve.... 
Smyth.... 
Dawes.... 
Secchi.... 



1782*68 
1825*59 
1834*69 

185475 
1856*81 



351*30 
25*00 

45*00 

101*70 

107*86 



0*30 
0*81 
0*50 
0*3 ± 
0*30 



6 Equulei. 



2 2737. 



R. A. 20*^ 52"* 20». 
Dec N. 3° 46' 46". 

A:B. 
Mags, a =5i, ft =7^. 
Colours: Sm^h, 1838, white, lilac; 
Dembowski, 1862, both white. 



Smyth 

Seochi 

Dawes 

Dembowski 
Knott 



ti 

Seochi, 



1838*83 

1855*87 
1861*57 
1862*64 
1863*66 
1865-68 
186670 



290*00 0*50 

287*44 0*81 

285-43 0*96 

283-87 0-60 

287-11 I'OI 

288*08 1*07 

290*25 i*o6 

[CowHnued. 
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« Equulei (coniinued), 

A:C. c =jif blue. 



Hersohel.... 

South 

Smyth 

>» 

Seoohi 

Dembowski 

Secchi 



Epoch. 


P. 


D. 


1780-59 


84-21 


9*37 


1823-58 


79-21 


12*37 


183377 


77-60 


10*70 


1838-83 


78-10 


11*20 


1855-87 


73*93 


10*55 


1862*64 


76*17 


10*83 


1866-70 


73-13 


10*55 



61 CjQVh 



2 2758. 



.// 



B. A. 21^* o» 4i». 

Dec. N. 38° 3' 54' 

Hags, a =S^,b =6. 
Colours: Smyth, 1839, both yellow; 
Webb, 1850, botib deep yellow; 
Main, 1 8 6 1 , both yellow. 



Bradley . 
Mayer.... 
Herschel. 
Piazzi .... 
Bessel.... 
Struve.... 
South .... 
Dawes.... 
Smyth.... 



tt 



if ^ 

Secchi 

Main 

Dembowski 
Knott 



1753*80 


SS'H 


1778*00 


50-58 


1780*72 


5332 


i8oo'0o 


69*18 


1812*30 


79*07 


1819*90 


83*02 


1822*90 


84*41 


1830*66 


90*20 


1839*69 


96*30 


184807 


99*80 


1853*80 


103*70 


1855*99 


105*93 


1861*85 


107*42 


1865*15 


110*64 


1866*72 


1H69 



19*63 

15*24 
1608 

1 8 '20 

1674 

15*20 

15*43 
15-70 

16-30 

16*40 

17*00 

17*94 
17*89 

18*55 

18*76 



Orbital period, about 540 years 
(Smyth). 



A. Z. XXIV. 11. 



A. 0. 19. 



B. A. (i860), 2i*» 10" 5o». 
Dec. N. 63*> 49' 48". 
Mags, a =7iyb =7^. 
Colours : both pide yeUow. 

Struve, O. ... 
Dawes 



)) 



1843+ I Single. 
i86o* 12 24625 T 0*89 
1866*83 I244-53 I 0-98 



20 Fegasi. 



2 2799. 



B. A. (i860), %i^ 22™ 24». 
Dec. N. 10° 28'. 
Mags, a =6^, b =7^. 
Colours: Secchi, 1856, pale yellow. 



Struve 

Madler .... 

Dawes 

Secchi 

Dembowski 



Epoch. 



1831*82 
1835*81 

1854*74 
1856*27 

1863*09 



P. 



33**88 
332-90 

320*31 

320-70 

317*57 



D. 



II 

1*35 
1-39 

1-18 
1*23 
144 



P. XXn. 33 Peqasi. 2 2877. 

B. A. (i860) 22^* 7™ 42«. 
Dec. N. 16° 30'. 
Mags, a =6^, 5 =9^. 
Colours: Secchi, 1857, yellow, blue. 



Struve 

Madler .... 

Secchi 

Dembowski 



1828*95 
1836*57 

1857*35 
1863*67 



316*45 
322*40 

337*45 
342*20 



7*63 
7-83 
8*56 

8*99 



; Aquasii. 2 2909. 

B. A. 22** 21™ 53". 

Dec. S. 0° 42' 37". 

Mags, a =4, b =4^. 
Colours: Smvth, 1842, very white, 
white: Weob, 185 1, both p. yell. 



Hersohel 
Piazzi ... 
Struve... 
Smyth... 



tf 



Main ....*... 
Dembowski 

Secchi 

Knott 

Dawes 



1779*70 
1800*00 
1820-92 
1831-83 
1842-59 
1852*81 
1861*78 
1863*14 
1866*70 
1866*71 
1866*99 

Orbital period, about 750 years 
(Smyth). 



18*21 
0*00 
358*18 
356*00 
348*90 
346*90 

340*43 
339*04 
347*83 
337-01 

336*33 



4-56 

3*± 
4-40 

3-60 

2-70 

3-20 

328 

3*5* 
3*38 
364 

3-32 



37 PxoAsi. 2 2912. 

B. A. 22** 23"* 9«. 
Dec. N. 3° 44.' 54". 
Mags, a =6, b =7^. 
Colours: Smyth, 1839, both white; 
Secchi, 1857, both white. 

Struve 1831*12 112-63 ''16 

Smyth 1839*60 118*90 1*10 

Dawes 1854*54118*53 0*91 

Secchi 1857*09 117*56 0*74 

Orbital period, about 500 years 
(Smyth). 
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2 2934 PsGAsi. 

B. A. (i860) ^^^ 35* 6«. 
Dec. N. 20° 42'. 
. a =7i h = 
hi, iS5( 

Epoch. 



Colours: Seochi, 1S56, both white. 



Strave 

Madler 

Secchi 

Dembowski .. 



1830*07 
183819 
1856*86 
1863*82 



P. 



187*83 
182*21 

168*23 

164*70 



D. 



n 
1*22 

1*20 

1*10 

1*21 



fl- Cephei. 

R A. 23»» 3» 36*. 
Dec. N. 74° 39' 29". 

A: a. 
Mags. A =5, a =10. 
Colours: Smyth, 1843, ^^P yellow, 
purple. 



Smyth. 
Enott. 



X 84377 
1865*71 



330*00 
5*97 



1*80 
1*15 



o Cephei. S 3001. 

R. A. (i860), 23*^ 12™ 54«. 
Dec. 1*. 67° 21'. 
Mags, a =6, h =8^. 
Colours: Secchi, 1858, yellow, blue. 



Struve.. 

Madler 

Secchi.. 

Morton 

Powell 

Main .. 



1832*84 

1839-55 
1858*43 

1858*61 

1861*01 

1862*57 



174*97 
178*19 
187*15 
186-51 
184*00 
182*16 



2*35 
2*39 
2*47 
2*60 

• • • 

2*28 



P. XXm. 69 Aquabii. 2 300a 

E. A. 23*» i6« 47«. 
DecS. 9® 12' o". 
Mags, a =8,6 =8|. 
Colours : Smyth, 1834, both flushed ; 
Secchi, 1856, yellow, blue. 



South 

Struve , 

Smyth 

Madler ... 

Secchi 

Morton ... 
Dembowski .. 



2 3062 CAssioPBiB. 

R. A. (i860), 23»» 58" 54«. 
Dec. N. 57° 39'. 
Mags, a =6i, h =7*3. 
Colours: Secchi, 1857, yeU., orange. 



Herschel.... 
Madler .... 

Struve 

Morton .... 

Secchi 

Dawes 

Dembowski 

Knott 

Talmage 



1782*65 
1825*81 
1833*71 
1856*90 
1857*60 
1863*86 
186518 
1865*71 
1865*98 



320*70 

36*70 

108*57 

^47*57 

»53*39 
265*61 

269*84 

269*95 

271*38 



1*25 
0*55 
1*32 
1*25 
1*40 

1*37 

1*43 
1*23 



Perihelion passage, 1837. 



Epoch. 


P. 


D. 


1824*80 


274*04 


It 
7*98 


1830*89 


273*33 


7*54 


1834*79 


272*10 


7*50 


1837-54 


271*16 


7*11 


1856*86 


265*57 


6*11 


185991 


263*57 5*58 1 


1863*08 


26288 


5*59 



APPENDIX. 



The discrepancies found in the measures of the following 
objects render it doubtful whether they should be classed 
with the binaries^ although in many instances the difference 
in the angles of position amounts to several degrees; but^ 
owing either to the closeness of the stars or their minute- 
ness^ it is difficult to measure them. 

Since the date of Struve^s Catalogue^ all the objects 
in the foUowing List have been measured by Father Secchi 
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and the Baron Dembowsld, and some of them by Mr. 
Dawes and other observers : but for comparison the 
epochs of Struve and Dembowski are considered suf- 
ficient. 

The right ascensions^ declinations^ and magnitudes are 
given for the year i860 from Secchi's Catalogue. 



2 44 ANDROMEDiB. 

R. A. o>^ 30" 36«. 
Deo. N. 4o<» 13'. 
Mags, a =8^, 6 =9*3* 



Struve 

Dembowsld .. 



Epoch. 


P. 


1829*82 
1865*09 


258*83 
263*20 



Struve 

Dembowski .. 



1833-05 
1863-07 



25*17 
33*92 



Struve , 

Dembowski 



1831-55 
1863*45 



239-23 
»3i*43 



Struve [1831-72 

Dembowski ..| 1864.01 



281*40 
257-10 



D. 



7-86 
8-66 



2 208, IOAbietis. 

B. A. ii»55"»42». 
Dec. N. 25° 16'. 
Mags, a =6, b =8^. 



1*98 
1*43 



2 234 Oassiopejs. 

R. A. %^ 7™ 6«. 
Dec. N. 60° 42'. 
Mags, a =Sy b =8*7* 



0-83 
0-70 



2 295, 84 Ceti. 

R. A. 2*» 34"» 6«. 
Dec. S. 1° 17'. 
Mags, a =6, b =io. 

Struve 1831*90 334*62 

Dembowski .. 1863-97 324-73 



4*85 
4-63 



2 367 Ceti. 

B. A. 3»» 6«» 48«. 
Dec. If. 0° 12'. 
Mags, a =8, b =8. 



0*95 
0-50 



O 2 97 Tauei. 

R. A. 4>» 58" 5». 

Dec. N. 22° 53' 6". 
Mags, a =6^, 6 =7i* 



Struve, O. ^. 
Dawes 



Epoch. 



1849 
1866 



P. 



D. 



II 



Separated 
Single 



2 728, 32 Orionis. 

R. A. s^ ^3" i8". 
Dec. N. 5° 50". 
Mags, a =5*2, b =6^. 



Struve 

Smyth 

Dembowski .. 



1833*96 
1839*20 
1863*33 



207*75 
206-20 
192*24 



Struve Ii 829-48 1203*45 

Dembowski ..|i 862-98 1186*44 



Struve 

Dembowski .. 



1830*88 
1863*44 



51-51 

59'?3 



Struve 

Dembowski .. 



1831*20 
1864*09 



343*53 
337-20 



1*04 

i-oo 



2 749 Taubi. 

B. A. 5^^ 28« 3o». 
Dec. N. 26® 50'. 
Mags, a =6^, b =6*6. 



0*67 
0*60 



2 963, 14 Ltncis. 

R. A. 6*^ 40" 42*. 
Dec. N. 59° 40'. 
Mags, a =6, b =6. 



0*89 
0-70 



2 997} ft Ganis Majorib. 

R. A. &" 49™ o«. 
Dec. S. 13° 48'. 
Mags, a =5, 6 =8^. 



3*22 

2-76 



1 
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2 1216 Htdra. 


2 1788, P. Xni. 238 ViRGiHis. 




B. A. 8i» 14" I2«. 
Dec. S. 1° 9'. 
Mags, a =7, b =7^. 


B. A. i3>»47»42«. 
Dec. S. 7° 22'. 
Mags, a =6i, 6 =7'3» 






Epoch. 


P. 


D. 

u 

0*45 

• • • 




Epoch. 


p. 


D. 




StruTO 


1831*24 
1863-35 


115*17 
151-13 


Struve 


1831*38 
1864*85 


54-04 

67*70 


2*36 
2*36 


Dembowski .. 


Dembowski .. 


S 1306, 0* VnsM Majobis. 


2 1825, 121 BooTis. 


R. A. 8>» 58« o». 
Deo. N. 67° 41'. 
Mags, a =6-3, b =9^. 


B. A. i4»» io« 6». 
Dec. N. 20<> 47'. 
Mags, a =7, 6 =8. 




Stmye 1832-14 

Dembowski .. 1863-19 


263-55 
253-51 


4-58 

3*5 


Strure 


1830-66 
1864*47 


185*70 3*44 
178*80 389 




Dembowski .. 


2 1316HTD1LB. (A:R) 


2 1837, P. XIV. 70. 


E. A. 9*^ o« 54». 
Dec. S. 6® 34'. 
Mags, a =7,b =11^. 


B. A. i4»» i7"» 6". 
Dec. S. 11° 18'. 
Mags, a =7, 6 =8-6. 






1832-88 146-33 6-78 
1864-84 138-40 6-74 


Struve 11829*83 

Dembowski ..ji 865*07 


326*87 1*49 
314*15 1*34 




Dembowski .. 


2 1348, 110 Htdrjb. 


2 1863 BooTis. 


B.A.9>»i7»6». 
Dec. N. 6** 57'. 
Mags, a =7^, i=7i. 


B. A. i4»» 33™ i8». 
Dec. N. 52° lo'. 
Mags, a =7, b -ss-Tz, 




Stnive 1831-02 334*30 1-09 

Dembowski .. 1863-15 328-15 i-66 


Struve 1830*14 109*75 0*65 

Dembowski .. 1864*37 95*23 ... 




2 1357 HTDBJi. 


2 1865, 1 Boons. 




B. A. 9* 21™ 3o». 
Dec. S. 9° 23'. 
Mags. a=7yb lo^. 


B. A. 14* 34™ 3o». 
Dec. N. 14® 20'. 
Mags, a =4i ft =5. 




StmTe 


1831*20 
18^6-27 


51-40 
co-c8 


7*54 
7-6o 


Struve 1830-47 

Dembowski .. 1864-78 


309-17 

^0?-2C 


1*18 

1*02 




Seochi 












2 1781 ViRGINIS. 


2 1883 Boons. 




B. A. iz^ 39™ 6«. 
Dec. N. 5° 49'. 
Mags, a =7tb =7-8. 


B. A. 14^ 41" 54«. 
Deo. N. 6° 33'. 
Mags, a =7, b =7*4. 




Stmye 


1856-39 
186475 


246*56 

251-77 


0-99 

i-io 


Struve 


i8io-i7 271-06 1 


0*80 




Dembowski .. 


Dembowski .. 


1863-28 


262-70 





CATALOGUE OF BINAKY STARS. 



27 



2 ld34 BooTis. 

B. A. 15** 12"* a4», 
Deo. N. 44° 18". 
Mags, a =8*2, h =8^. 



Struye 

Dembowski .. 



Epoch. 


P. 


1830-88 
1864*88 


45* n 
38-10 



D. 



ij 



529 

6*05 



2 1957 Sebpbntis. 

R. A. is«»29"» i8«. 
Dec. N. 13° 2V. 
Mags, a =8, ^ =9. 

StniTe 1831*10 

Dembowski .. 1863*51 



163*121 1*41 
15570 1 i'53 



2 2165, Hbx&culis 281. 

R. A. i-f" 2o« 48*- 
Dec. N. 29** 35' 
Mags, a =7i, h =8|. 



StruTe 

Dembowski .. 



1832*161 45*72 
1864*57 51*17 



6*71 

7*10 



2 2199 Dbacokis. 

R. A. 17*^ %&^ o». 
Deo. N. 55° 50'. 
Mags, a =7, & =7i. 



Strure 

Dembowski .. 



1830*94 
1863*06 



ii6'37 
101*45 



1*66 
1-65 



2 2289, Hbboulis 417. 

R. A. i8*» 3"» 54". 
Deo. N. 16° 27'. 
Mags, a =6i, h ^^\* 



Strave 11829*96 

Dembowski ..| 1862*95 



243*12 1*20 
»34*33l "'H 



2 2437 SAQITTiB. 

R. A. 1%^ 55* 48*. 
Deo. N. 18* 58'. 
Mags, a =7i, 6 =7*8. 



Stniye |i839*79 

Dembowski ..11863*06 



80*84 
71-47 



I '08 
0*80 



2 2454 Ltilb. 

R. A. 18^ 59™ 24«. 
Deo. N. 30'' 11'. 
Mags, a =8, h =9. 

Epoch. 



StniTe 

Dembowski .. 



1831*50 
1865*32 



P. 



203*97 
225*97 



Strave 

Dembowski .. 



1830*43 1255*90 
1865*22 (240*84 



Struye 11828*99 

Dembowski ..1864*21 



218*40 
208*90 



2 2556 YuLPBcuLiB. 

R. A. 19^ 33"* 24". 
Deo. N. 21° 55'. 
Mags, a =7, h =7. 



Struye 11829*83 

Dembowski ..11864*91 



Sianiye 11831*80 

Dembowski ..11863*35 



318*80 
308*85 1 



Struye 

Dembowski .. 



1830*16 
1863-24 



190*54 

177-55 



D. 



075 
1*26 



2 2525, Gtgni 22. 

R. A. 1^ 2i» 6». 
Deo. N. 27** 2'. 
Mags, a =7, b =7^. 



J-33 
0*60 



2 2544AQmui. (A:B.) 

R. A. 19^ 3o»24». 

Deo. N. 8*» o'. 

Mags, a =7*2, h =9^. 



ri4 

1*20 



188*401 0*56 
167*721 ... 



2 2576 Cyohi. 

R. A. 19*^ 40™ i8«. 

Dec N. 33° 17'. 
Mags, a =7*6, h =7*8. 



3*59 

3**7 



2 2744 Aquabii. 

R. A. 20** 55™ 54«. 
Deo. N. o® 59'. 
Mags, a =6-3, b =7*1. 



1*52 
1*50 



as 



MR. A. BROTHERS'S CATALOGUE OF BINARY STARS. 



2 2746 Ctoni. 

B. A. 20** 55" o». 
Deo. N. 38° ji'. 
lifag. a =i, =87. 

Epoch. I P. 



Staraye 

Dembowski .. 



1830*82 276*25 
1863*33 1283*70 



StruTe 

Dembowsld .. 



1831*62 
1864*87 



316*90 
3H'5a 



Stmre 11830*82 

Dembowski ..1863*^1 



327*70 
319*35 



D. 



0*87 
0*80 



2 2804, Fegabi 29. 

B. A. 21*^ 26™ 3o». 
Dec. N. 20° 6'. 
Mags, a =7*1, b =8. 



2*90 

2*75 



S 2928 Aquaeii. 

B. A. 22*^ 32"* 6». 
Dec. S. 13*' 20'. 
Mags, a =8, b =8*3. 



4*69 
4*38 



2 2944, P. XXn. 219. (A:0.) 

B. A. 22*^ 40"* 36». 
Dec. S. 4° 57'. 
Hags, a =7, c ^9, . 

StruTe 11833*01 ji 57*32 55*64 

Dembowski ..|i 862*68 1146*67 50*67 I 



2 2976 PisciUM. (B.C.) 

B. A. 23^ o» 36«. 
Dec. N. 5° 51'. 
Mags, b =9i,o =9*9. 

Epoch. 



StniTe. 
Seechi. 



1828*43 
1857-41 



177*68 
183*23 



D. 



n 



15-88 
16*31 



2 3046GBTI. 

B. A. 23*^ 49" 30». 
Dec. S. 10° 16'. 
Mags, a =8, b =8*3. 



SIvaTe 

Dembowski 



1830*15 
1863*92 



232*20 
241*05 



2*51 

2*90 



2 3050, Andboxedji 37. 

B.A. 23>^52"»i8«. 
Dec. N. 32° 57'. 
Mags, a =5*7, b =6*3. 

Strure 



Dembowski .. 



1832*65 
1864*84 



191*03 3*78 
199*521 3*17 



2 3107, Ophiuchi. 

B.A.i6^5i«6-. 
Dec. N. 4° 8'. 
Mags, a =8, b =8^. 



Strave..: 

Dembowski .. 



1831.83 
1864-53 



112*30 
10437 



*'59 
1*32 



J 
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ROYAL ASTRONOMICAL SOCIETY. 



Sixth Meeting, April 1 2, 1 867. 

The Rev. C. Pritchard, M.A., F.R.S., President, in the Chair. 

Secretanes — ^Mr. Stone and M». Huggins, 

The minutes of the last meeting were read and confirmed. 

Thirtj-two presents were annoimced, and the thanks of the 
Society given to the respective donors. The most important 
works were vol. ii. of Delaunay's Theory of the Movement of the 
Moon ; a Treatise on Astronomy and Geodesy, by M. Lias ; and 
vol. iii. of the reprint of the Astronomical Works of Alphonso X., 
King of Castile, from the Madrid Academy. 

Frederick Varley, Esq. Balfour Stewart, Esq., F.R.S. 

Sir And. Scott Waugh, F.R.S. Stephen N. Yeates, Esq., and 

William Ladd, Esq., 
were balloted for, and duly elected Fellows of the Society. 

The following papers were read, or had the titles announced ; — 

Catalogs of Micrometrical Measurements of Double Stars : by 
the Rev. W. R. Dawes. 

The highly interesting and ^valuable introduction to this 
Catalogue was read ; but, from its great length, we can only now 
give an abstract of it. The measurements include all made since 
the close of the author's second series (Mem. R. A, S,, vol. xix.) 
and the present time. The principal part of the series contains 
the observations made to the end of 1854, with an Appendix 
containing such subsequent measures as have been effected ; and 
the Catalogue is preceded by a description of the micrometers 



98 Meeting of the Royal Astronomical 

employed. The weights attached to each observation have been 
carefully taken into account in the mean results. In the notes 
are collected, for comparison, the results obtained by other 
observers, including the late Prof. Struve, Prof. Madler of Dorpat, 
Prof. Secchi, Prof Otto Struve, Prof Kaiser of Leyden, and the 
Baron DembowskL 

The micrometers used were — i , the repeating or parallel wire 
micrometer employed at Mr. Bishop's Observatory, South Villa, 
Regent's Park. For angles of position, the stars are placed 
between two thick parallel wires, instead of being bisected by 
one spider line. A Barlow lens was also frequently used 
with this instrument. 2, the prismatic crystal micrometer 
employed at the South Villa Observatory. It is essential to 
accuracy that the object should be pretty near the middle of the 
field, and a little light was sometimes admitted to ensure this. 
Mr. Dawes formed the opinion that, on the whole, the angles of 
position measured by placing the four stars in a line are not quite 
worthy of the same confidence as those procured by placing the 
image between the thick parallel wires of the repeating micro- 
meter. The distances, on the contrary, are as accurately measured 
as the observer's eye and the state of the atmosphere will allow ; 
and distances may be tolerably estimated when the stars could 
not, from the disturbed condition of the air, be kept on the webs 
of a wire micrometer. The perfect action of the driving clock is 
also of less importance with this instrument. 3, Merz's parallel 
wire micrometer. This instrument could have the wires illu- 
minated in a dark field, but Mr. Dawes soon found the measures 
so made could not be depended on for accuracy in distance. 
The spider lines ialso were too thick for very close double stars ; 
but this was entirely remedied by using a Barlow lens. 4, the 
spherical crystal micrometer. The measures of position made 
with this instrument are not considered equal in precision to 
those obtained by the parallel wire micrometer, and the value of 
the scale for distance is not uniform ; but Mr. Dawes tdtimately 
ascertained the law of the variation. 5, Amici's double- image 
micrometer. This was made for Sir J. Herschel's 20-ft. reflector, 
and was found very efiicient on many objects; with the full 
aperture, it produces a spectrum of each star, but the disks can 
be rendered beautifully round by employing a double circular, 
or figure of 8 aperture (Monthly Notices, vol. xviii. No. 3). A 
combination of the parallel wire micrometer instead of the 
ordinary eye-piece of the Amici is also recommended. 6, the 
4-glass double-image micrometer. This instrument is fully de- 
scribed, with some of the author's adaptations. 

The author then adverts to several points which the expe- 
rience of 35 years has convinced him are of great importance, and 
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fir8t-— in position, i . The star should be brought nearly to touch 
one of the wires on each side of it alternately, by which a 
tendency to place one of the double wires nearly in the direction 
of a tangent to the disks may be detected. 2. The wires having 
been brought nearly to the right direction, attempts will be 
made to improve this, and the eye will have a tendency to 
accommodate its judgment to the position of the wire. The eye 
should therefore be removed from the telescope between each 
alteration, so as to remove any previous impression, and come 
fresh to its work. 3. In measuring the distance of close double 
Stars, it is useful to place a single web as centrally as possible on 
each, and note the change made in the form of its disk. The 
effect is to swell out the disk on each side of the web, and thus 
fill up the gap between the pair. This must be careftilly noted 
and eliminated. Such an effect probably caused the excess in 
the early measures of many excellent observers. 

Mr. Dawes then makes copious remarks on the use of various 
telescopic apertures: — i. Sir J. Herschel has recommended a 
round disk placed centrally before the object-glass, which in- 
creases the separating power of the telescope, but also the num- 
ber and brightness of the rings. They are also thrown further 
from the disks, and small companions are often hidden by them, 
and disks of equal stars elongated by the rings passing through 
them, so that it has been seldom used. 2. A perforated card 
covering the whole aperture is sometimes advantageous, and the 
cardboard perforated for Berlin-wool work answers well for this 
purpose. At some distance from the star are arranged highly- 
coloured prismatic spectra. The effect on Venus is very fine. 
Bows of holes in concentric circles are also sometimes employed ; 
1 5 such circles, containing 770 holes, give an exposed area of 
about 5 inches instead of 8 J on Mr. Dawes' telescope, the 
former plan of perforations aU over reducing it to about 2 inches. 
The di^s are smaller with the circles, and the brightness of the 
rings diminished. 3. A different and sometimes more iisefril 
effect is produced by angular apertures. A triangle destroys the 
rings round bright stars, but renders the disks hexagonal, with six 
bright rays from the extremities. An inscribed hexagon is still 
more useful, rendering the rays feebler, and working well on 
moderately bright stars. 4. The disks of stars sometinies become 
triangular, especially with an east wind, to which an antidote may 
be found in cutting off three equidigtant segments from the whole 
aperture. The association of this form of disk with the east 
wind is exceedingly curious and unaccountable, but quite certain, 
and Mr. Dawes narrates some crucial instances of the feet. 
5. Sometimes a smaller aperture will show a delicate and close 
comes to a bright star when a large aperture will not. In such 
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SL case, the bright ring passes outside the small star with the small 
aperture, but thraugh it with the large cme, quite obscuring it. 
Mr. Dawes had a striking example of this with a 5 -ft. refractor of 
3 '8 inches aperture, which separated i Herctdis, then having a 
distance of i"*25, when an equally good telescope of 5 inches 
aperture Mled to do it. In the latter case, the bright ring passed 
through the small star, and made it look only like a brighter part 
of the ring. 6. A slight change in the adjustment of the 
object-glass, with respect to the axis of the tube, will sometimes 
increase the visibility of an object. 7. The separating power of 
any given telescopic aperture is a point of great importance ; and 
Mr. Dawes, having found that the diameters of star disks vary 
inversely as the aperture, took one inch as a standard, and ascer- 
tained that with this he could Heparate stars of the sixth magni- 
tude 4^*6 apart. With this constant he has constructed a table, 
of which we give the following examples : — 



Aperton 


Central distance 
separated 


Aperture 


Central distance 
separated 


IncIiei 
I 

1-6 

2 

3 

4 
, 5 


// 
4.36 

2-85 

228 

152 

114 

0*91 


Inches 

6 

8 

10 

«5 
»S 
30 


II 
0*76 ' 

0-57 

0-45 

0-30 

o-i8 

015 



The brightness oi' the stars makes very little difference in 
this respectj as the diameter of the disk does not increase in the 
same proportion as the power. 8. A moderate degree of un- 
corrected spherical aberration does not make a great difference, 
as generally supposed, in the diameter of stars' disks, neither are 
they affected by the proportion of focal length to aperture ; and 
Mr. Dawes exemplifies this by an account of the performance 
of two telescopes strongly contrasted in this respect. Tests of 
separation of double stars are not, therefore, tests of excellence of 
figure. 9. In measuring planetary diameters, an effect of dif- 
fraction producing light beyond the wires must be guarded against. 
10. Stars at small altitudes require a shorter focus than when 
high. The difference is sligh^ but decided and constant, and 
independent of the brightness of the object. 1 1 . Great fiitigue 
to the eye will be avoided by not commencing to observe with 
the fucus too short, but letting it be always too long at first, and 
then adjusting it to the right point. It is probable that the pro- 
jection of stars on the dark limb of the Moon is sometimes due 
to the action on the eye of a short focus. 

The President: As &r as I can remember, I do not think any 



• ^ « » 



Society^ April 12, 1867. 10 1 

paper ever presented to the Society has had more points of prac- 
tical importance. It embodies the results of 35 years of honest 
labour of an observer with a superior eye, directing his energies 
not only to an examination of the heavens, but of all .kinds 
of telescopes and eye- pieces. It is a paper to be read and con- 
sidered, and it would be premature to discuss it to-night. I 
thferefore propose, at the next meeting, after it shall have 
been printed and in the hands of the Fellows, to refer to it 
again, and ask any gentleman I think qualified for his remarks on 
it. No doubt there will be some dififerences of opinion. I expect 
Mr. Browning obtains different results with his beautiful re- 
flectors ; and I will take the liberty of calling upon him at the 
next meeting for his views on the subject, to which time we will 
postpone the discussion of the paper. 

Mr. VignoUes : Always supposing we get it some days before. 

The President : The next communication will not be a paper, 
but an oral one. You will remember that when discussing the 
November meteors, and Mr. Adams gave us some information 
as to their orbit, I asked him to combine all the observations, and 
let us know the result. Professor Adams has done this ; but, as 
there are other claims on him besides those of this Society, the 
paper has gone elsewhere, but he will kindly repeat the substance 
of it to us. 

On the Orbit of the November Meteors : by Professor Adams. 

A few years ago, Mr. Newtou, of the United States, wrote two 
papers on this subject, and collected all the accounts of the detail 
of the appearances of these meteors from a.d. 902 to the present 
time. He found there was no regular interval between the 
successive appearances ; but, taking &e whole series, it accommo- 
dated itself very well to a period of 33;^ years for the recurrence. 
Sometimes they appear in two or three years consecutively, as in 
1832, 1833, and 1834. The date also constantly gets later — 
nearly a day in each 35 years. There is evidently a dnfting along 
at that rate. This is partly due to precession, but not half the 
motion can be due to that cause. We must admit that the Earth 
has really advanced further in its orbit each recurrence. The 
motion is about 29' of longitude, whidi being established, 
becomes a very important fact. Mr. Newton made out that we 
are driven to a choice of ^yh periods for the revolution 
of the meteors in their orbit round the Sun. i. The natural 
idea is a period of 33^ years ; but then we must suppose that the 
meteors are not concentrated in any one part of the orbit, or we 
could not see them two or three years in succession. 2. Mr. 
Newton was more inclined to another hypothesis, according to 
which the period was a little less than one year — i^ fact, 1 1 days, 
or the 33rd part of a year, less; and then, if the string of meteors 
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were long enough, we might still pass through them when carried 
round again more than once, after which we should not meet 
again for 32 or 34 years. He mentions some other possible but 
not probable periods, and throws out the important suggestion 
that the true orbit may perhaps be determined by the motion of 
the node or point of intersection of the orbits of the meteors and 
the Earth. This point must be subject to be acted on by the 
planets. After the last appearance, Professor Adams, having got 
a feir determination of the radiant point, and using Mr. Newton's 
smaller period, calculated the effect of Jupiter and Venus on tlie 
orbit or node, and then that of the Earth, these being the only 
planets likely to cause perturbations of the meteors. He found 
the aggregate effect of these three bodies only 21" in a year, or 
1 1' in the 33 years out of the 29' required — a result utterly in- 
adequate to produce the observed motion. The other small possible 
periods were equally wi'ong; and he was therefore driven to 
adopt the theory of motion in an elongated elliptical orbit, there 
being no other alternative. He now calculated the effect of 
Jupiter, Saturn, and Uranus on such an orbit, as these large 
planets will be near it, extending as it does just beyond Uranus. 
Such a calculation is a much more complicated business than with 
a nearly circular orbit; but, fortunately. Gauss has given us 
a beautiful process applicable to the operation, the principle 
of which was explained by Professor Adams. To investigate the 
long ellipse, it is broken up into small parts, and the effect of the 
planets found on each, and the change produced in the node 
while- the meteors move from point to point. The calculations 
are enormously long, notwithstanding some modifications in the 
process introduced by Professor Adams ; and it must be remem- 
bered that the orbits do not lie all in the same plane. The result 
is, that in 33 years Jupiter produces a change of node of 20', 
Saturn 7', and Uranus a little more than 1', making an aggregate 
effect of over 28', the observed motion being 29'. This was a very 
near approximation indeed, and satisfied Professor Adams that 
beyond dispute the meteors have a period of 33^ years, and 
an elliptical orbit. The period being the only uncertain element, 
and the radiant point and period being now found, all the elements 
of the orbit can be calcidated. The mean of the published radiant 
points gives 143® 22' longitude, and 9° 51' latitude; and fi*om 
these Professor Adams deduced the elements of the orbit which 
he exhibited. He also desired to call attention to the curious 
corroboration of his result arrived at on totally different grounds 
by another astronomer. This was Schiaparelli, of Milan, who, 
speculating on these bodies and where they came fironi, arrived 
at the conclusion that their orbits were like comets, and that they 
were allied to them in nature ; and he showed that the orbits of 
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the August meteors and the Comet II. of 1 862 agreed. He tried 
also to find a comet with orbit similar to the NoTomber meteors, 
but, having an incorrect radiant point, foiled. Le Verrier, with 
the 33^ years* period, and a better determination of the radiant 
point, and likewise some German astronomers, have found a 
remarkable resemblance of the path of the November meteors to 
TempePs Ck)met I. 1 866. Professor Adams exhibited the two sets 
of elements side by side, and observed that they corresponded 
wonderfully, and confirmed the results of Schiaparelli*s specula- 
tions greatly. His (Professor A.'s) investigations were imdertaken 
without any reference to such a theory, but the change of node in 
leach corresponds exactly. 

The President : I think it will be admitted by all that two 
more interesting communications than this and the last have 
rg,rely been made on the same evening. 

Mr. Stone : Does Le Verrier believe in the actual identity of 
the comet and the meteors ? 

Prof. Adams : I believe he does. The comet is an aggregation 
of meteors seen imder different circumstances, and the string may 
last 2 or 3 years. 

The President : I remember remarking that, with such a mass 
as came through our atmosphere, some of them ought to be seen 
at a distance. 

Mr. Stone : I want Prof. Adams's opinion expressly whether 
on this theory any explanation can be given why the tails of 
comets are always turned from the sun ? 

The President : Tempel's comet had no tail. 

Prof. Adams : I really cannot say ; this particular comet had 
none. 

The President : It strikes me such a mass of meteors must 
be visible at a distance, and' may put on the appearance of 
a comet. Mr. Huggins saw this comet in the spectroscope, 
and drew certain conclusions, and this would go far to settle the 
question. 

Mr. Huggins : Tempel's was a small comet, having a coma and 
nucleus. Prismatic analysis showed that the coma consisted of 
light like the Sun's ; that it was solar light reflected to us ; but 
there was a nearly central bright spot in the comet which was 
monochromatic, and presented one bright line at least This was 
evidence that the comet had two distinct parts. The coma might 
be a swarm of meteorites reflecting sunlight, I should like to 
ask Prof. Adams what appearance the supposed long string of 
meteors would present ? 

Prof. Adams : Perhaps " long string " is hardly a good expres- 
sion ; a succession of groups is better — such groups being very 
numerous; and taking a long time to travel past. 
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The President : The Greenwich maxima and minima show that 
the shape of the meteoric ring was not symmetrical. 

Mr. Huggins : TempeFs comet was circular — in fact, presented 
the normal appearance of a comet approaching the sun. 

Mr. Bray ley : One result may follow from combining Mr. Mug- 
gins's observations and the theory we have heard — viz. that the 
bright point may be the part which , passing through our atmosphere, 
produces the shower of meteors. Mr. Alexander Herschel points 
out the analogy of great levity between meteors and comets ; and 
if the meteors be gaseous, it will account for their disappearance. 
The terms meteors and meteorites are often used indisci-iminately, 
which is incorrect ; meteorites being those bodies which fall to the 
earth only. 

The President : It appears to me difficult to understand why, 
if the swann of meteors be the comet, the brilliant nucleus was 
not seen as well as the bodies constituting the coma ? 

Prof. Adams : Probably this would not be seen anywhere. 

The President : Why not ? It could not • have been more 
th«an 36° — a tenth part of the circumference — distant. 

Prof. Adams : We should not necessarily see the nucleus. 

The President : But if any part were seen, the other and bright 
part should be within 36**. 

Prof. Adams : TempeFs comet may have been the nucleus, 
only a year and a half in advance. 

Mr. Stone : If the coma constitute the meteoric shower, why 
was not the bright nucleus seen at the same time? 

Prof Adams : TempeFs comet may have been the nucleus. It 
may have a tail extending all round the orbit like the August 
meteors which are seen every year, although of long period. 

Mr. Vignolles : The moment you admit the cometic principle, 
our orbit may intersect at any point. 

Prof. Adams : I don't consider this a comet's tail in the or- 
dinary sense. 

The President : It may be there are ordinary comets and 
meteoric comets. 

Capt. Noble : Biela's comet split into two. In such a case we 
might go through one part first, and then the other. 

Prof. Adams : As Biela's comet has been referred to, I may say 
that at the time of its division it was passing very near the stream 
of the November meteors. 

Mr. Lynn : It has been shown by Galle and Weise that the 
comet of 1 86 1 passed near the meteors of April 20th. This comet 
had direct motion. 

On the Determination of the M<iss of the Moon by the range of 
Spring and Neap Tides : by Mr. Finlaison. 

Mr. Stone : This paper is based upon an assumption which 
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(^nnot be proved by physical reasons, and therefore must not be 
appealed to as a proof of the truth of the equation. The paper iB 
rather an empirical fi>rmula for determining the height of the 
tides. 

On two Small Errata in the Reduction of the Observations of the 
Eclipse of 1 860 : by the Astronomer Royal. 

On some Errors in his Tables of Logarithms published in 1849 * 
by General Shortrede. 

On the Estimation of Star Colours : by Mr. Kincaid. 

On the Numerical Data as to the Motion of the Solar System in 
Space : by Mr. Stone. 

The author showed that out of the i^i 67 stars haying proper 
motion, used in Mr. Airy's investigation of this subject, ihere 
should be 291 cases of accordance in certain particulars only; but 
as he found 523 such cases, he considered the evidence. in ikvour 
of a systematic drift either of the stars or our Sun preponderated. 

The President : This is a most recondite investigation of the 
proper motion of the system, and I am always struck by the ex- 
treme honesty of the investigators, who are always on the lookr 
out for possible errors on their own part. Mr. Airy did so with 
this subject, and Mr. Stone is equally scrupulous ; but, notwith- 
standing, gets a little more bias towards ^e motion of our solar 
system in space. 

On a Small Error in Le V€rri€r*s Determination of the Solar 
Parallax : by Mr. Stone. 

It has been ascertained that the final result of the investigation 
should be 8"'9i instead of 8^''95. 

The President : What will that be in miles ? 

Prof. Adams : About half a million. 

The President : It may be said this correction is almost another 
instance of astronomers being too open-mouthed. When the 
alteration of the parallax to the extent of nearly half a second was 
admitted, I remember its being observed that astronomy could 
not be the exact science it professed to be, as an error of three mil- 
lions of miles was admitted in the Sun^s distance ; but I took 
occasion to show that it was an instance of its great accuracy, as 
it reaUy came to measuring the diameter of a human hair placed 
at the distance of 1 24 feet, and the present is a case of still greater 
precision. 

Mr. Stone : No one would say that we ai e sure of the distance 
to half a million of miles now ; but a slight error having been 
discovered, it is right to axinoxmce it. Every method of getting 
the solar parallax is liable to some error. 

The President : Then we must wait for the transit of Venus. 

Professor Adams : No ; I doubt that being the best metfibd, 
I think the. parallactic inequality of the Moon will do better, when 
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we hare got rid of the errors of the diameter and some oth^ 
points. 

Mr. Stone : The semi-diameter is not eo accurately known 
as you imagine, and the whole error finds its way into the 
inequality. 

Professor Adams : I hardly think the whole error gets in, nor 
that the effect is so important as Mr. Stone supposes. (Professor 
Adams gave the mathematical reasons for this opinion.) 

Mr. Stone : The correction for the telescopic semi-diameter is 
very uncertain, as irradiation produces a sensible effect. 

A Catalogue of New Stars : by Mr. Chambers. 

On the Solar Eclipse of March 6, with a Photograph : by Prof. 
Piazzi Smyth. 

On the Distribution of the Nehulce in Space : by the Abb6 
Cleveland. 

On the EcUpse of the Sun, and an OccuUaHon of a Star by the 
Moon : by the Asteonomer Royal. 

Note on the Calcukttion of the Solar Parallax from the Luwmt 
Theory of Hansen : by Mr. Stone. 

The meeting then adjourned. 



REMARKS ON THE CONNECTION BETWEEN COMETS AND 

. METEORS, 



By Dr. Enicnin) Wbiss, of Vieima {Agi, Naeh. 1632). 
Tranalated by W. T. Lt»n, Esq., B. A., F.R.A.S. 

The recent interesting investigations of Schiaparelli and Le Verrier 
have, as is well known, led to Uie remarkable result that the meteoric 
showers of the 10- 13th of August and of the 13 th of November move in 
orbits which coincide with those of two of the known periodic comets, viz. 
III. 1862 and I. 1866. This fact, so highly important for the imderstand- 
ing the nature of both comets and meteors, admits of no other interpretation 
than that the body of a cornet^ in consequence of the cloud-kind nature of 
the state of aggregation in which we must necessarily consider it to be, 
can, when it approaches the Sun, partly on account of the change thereby 
produced in the conditions of stability of such systems of material points, 
and partly on account of the physicsd transformations which it undergoes, 
no longer subsist as a whole, but must repel to a distance individual par- 
ticles which collect together under the former condition of aggregation 
about new centres of gravity, and, as is easily seen, will revolve round the 
Sun in orbits possessing great similarity to the orbit of the mother comet. 
Now, in the case of the periodical comets, such products of dispersion will 
gradually collect on the orbit of the comet alon^ its whole extent, and 
these will, if the comet's orbit intersects that of me earth, or even nearly 
approaches it, produce, at the annual passage of the earth through the 
point of intersection, the phenomena which we call periodic showers of 
meteors. 

According to this view, each periodical comet occasions the formation of 
a ring of meteors, and it will follow that the other periodic shooting-stars 
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known to ns, in addition to the above-named, mnst also owe t^eir onfpn to 
the intersection of the earth's orbit with periodical comets. If, howe?«r, a 
comet belongs to the class not periodicali it will attract towards it an arc, 
if we may so call it, of shooting-stars, and this wiU produce one brilliant 
exhibition of those bodies, if the earth passes through it, but without giving 
rise to a periodically recurring meteoric shower. 

In order to test the justice of these considerations, I calculated the radii 
vectores at the ascending and descending nodes for all the cometary orbits 
hitherto determined, and compared those nearly similar to the Eaorth's in 
radius vector, first with the meteoric showers recognised to be periodic. I 
found the following included in such, by consulting Humboldt's Cosmos, 
Quetelet's Catalogue of Shooting-star Phenomena^ Heis's Treatise on 
Shooting-starSf &c., and have affixed to the uncertain ones a note of 
interrogation:— 

I. January 1-4. 

a. April 4-1 1 (?). 

3. April 20-24. 

4. May 26 (?). 

5. Juty 27-29. 

6. August 10-13 (the shower of Laurentius). 

7. September i (?). 

8. September 18-25 (?). 

9. October 19-26. 

10. November 13 (the oldest known shooting-stars). 

11. November 28. 

12. December 6-9. 

For two of these showers, which have indeed been noted as very uaoertain 
— namely, those of May 26 and September i — I was able to find no cometary 
orbit whose nodes were situated in the regions which the earth passed at 
those times. But to five other epochs — namely, besides Nos. 6 and 10, also 
Nos. 3, II, and 12— there correspond decidedly periodic comets. If we denote 
by r tiie radius vector of the comet in ascending ( Q ) or descending ( s ) node, 
and by E the radius vector of the Earth when at the longitude it is in at 
the time t, we have — 

t = April 20, Comet I. 1861 e R-r= 0*002, P.s= 415 years. 
<=^Nov. 28, Comet of Biela o R-r«— o'oi8, P= 6-6 „ 
<=I>ec. 9, Comet IV. 1819 Q R— r« ■♦- 0*085, P— 4*8 „ 

The five remaining times do not indeed correspond to any comets known 
with certainty to be elliptical ; nevertheless, several cometic orbits approach 
the Earth's orbit very closely at those times. For we have- 
No. I, ^=Jan. 3, Comet II. 1792 © R—r=— 0*073. 
„ „ 4, Comet IV. i860 a =s— 0*025. 

No. 2, <=Apl. 13, Comet of 1837 Q R—r«—o'02i (very uncertain orbit). 
No. 5, ^as July 27, Comet 11. 1737 o R~r= +0*005. 
No. 8,'<=sSept. 17, Comet I. 1790 e R—r=— 0*054 (uncertain orbit). 

„ „ 17, Comet I. 1763 a R—ra=— 0*016 P = 1000 years. 

No. 9, t=Oct. 19, Comet 1779 ^ R-r=» +0*024. 
„ 20, Comet 1739 25 R—r= —0*078. 
„ 21, Comet 1097 © R-r= +0*056. 
„ 24, Comet 1366 2S R—r=— 0*054. 

The intersection of the cometary orbits with the earth's orbit in those 
days, which are distinguished by periodic showers of shooting-stars, cannot, 
from what precedes, be looked upon in the majority of cases as a mere 
freak of accident ; but there is, besides, a simple means of searching out 
those comets which stand in connection with the periodic shooting stars — I 
mean the calculation of the point of convergence belonging to each individual 
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orbit, and the oompacifltm of these with thoee deduced from the obsenra- 
tiooii. With thifl calciilation I am at the present time oceapying mysetl^ 
and will at the proper opportmiity oommnnicate the results. I consider, 
however, according to what has been said at the beginning, that out of the 
above, those comets which turn out to agree with the periodical shooting- 
stars must be looked upon as also periodical, and thus this investigation 
miffht lead to the detection of the periodicity of several comets, the obser- 
vations of which have not sufficed to reveal it. Under these circumstances^ 
the high importance which the investigation of the periodical shooting- 
stars, and the accurate determination of their points gS. convezgence, have 
henceforward attained in cometary astronomy, stands in no need of any 
further enlargement. 

In conclusion, I will add a few words on the peculiar &ct that several of 
the periodical meteoric showers coincide with the simultaneous approach of 
the Earth to the orbits of several comets. This occurs both in Nos. i, 8, 
and 9, and also in the Laurentius shower; whilst at the longitude 317^, be- 
sides Comet III. 1 862, also Comet II. 1 852 crosses the Earth's orbit. There 
is therefore manifestly a connection between the long duration of this 

?eriodic shower and the existence of several points of convergence for it. 
n the calculation also of the radii vectores the great nimiber of approxi- 
mations of cometary orbits to each other, which was too great to be purely 
accidental. As a proof of this, I will set down some of those approxima- 
tions in the ecliptic, which occur in the neighbourhood of the Earth's orbit, 
remarking, however, expressly, -that the data can by no means make any 
pretensions to completeness, and in the majority of cases give not nearly 
the closest approaches of the cometary orbits to each other, but only the 
distances of the orbits from each other in the ecliptic : — 

Comet IL 1792 e5 I • 
„ IV. i860 a 
„ 1672 G 

„ I. 1840 Q> 
„ 1092 Q 

„ IV. 1854 S 

„ IV. 1858 es 
„ in. 1854 Q 

„ 1490 Q 
„ 1683 a 

1763 » 

„ rv. 1862 © 

I. 1830 Q 
837 Q 

1. 1861 ^ 

„ n. 1748 © 
„ in. 1790 s 

„ II. 1852 G 
„ IIL 1862 Q 

„ u. 1862 a 

„ L 1790 s 

1763 a 
IV. 1864 es 

I, 1779 Q 

» 1739 ?s 

,> 1366 Q 

„ 1. 1766 ej 

Biela © 
I. 1743 Q 
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1*048. 


64 


0-853. 


66 


1-004. 


67 


0-881. 



between Comets and Meteors, 109 

In regard to some rich but isolated displays of shooting-stars, which have' 
not been periodicidly repeated, I have already collected some data, which 
indicate their connection with comets which have crossed the Earth's orbit. 
I reserve, however, the publication of these until I have completely worked 
out the whole of the em'sting material.. 

Mr. Lynn adds, in a postscript dated April 1 3 : — '* You will perhaps 
also mention the confirmation of the identity of orbit of the shooting-stars 
of April 20 with the first comet of 1861, afforded by the calculations of Dr. 
Galle, to which I alluded at the Astronomical Society during the discussion 
on Mr. Adams's interesting paper last night. Dr. ChJle determined from 
the elements of the comet the radiant point of the cometaiy particles, and 
found for its apparent place referred to the ecliptic at the time of our pas- 
sage through the comet's descending node, Longitude «» 267^*2, Latitude + 
57°*o, agreeing within about 7** of a great circle with the best determina- 
tions of the radiant point of the April shooting-stars, which all observers 
place in the constellation Lyra. He also calculated an orbit for the meteors, 
assuming the periodic time (41 5 years), and msjor axis found by Oppolzer 
for the comet, and deduced the following comparison : — 

Meteors of the 2otli ApriL Comet I. 1S61. 

log. a 1746 1746 

log. q 9*980 9*9^4 

e 0*9829 0*9835 

ir 236° 243° 

i 89O 80° 

motion direct. motion direct. 

** The subject is one of great and increasing interest. It is to be hoped 
that we shall shortly obtain a better determination of the radiant point of 
the April meteors, which will be looked for on April 20th and a night or 
two succeeding that date." 



THE LUNAR CRATER LINNR 



Translation by W. T. Lynn, Esq., B.A., F.B.A.S., of the Royal Observa- 
tory, Greenwich, of a communication by Herr J. F. Julius Schmidt, 
Director of the Observatory at Athens, on " The Lunar Crater Linn^," 
to the Astronomische Nachrichten, 

(Communicated by W. R. Bibt, Esq.) 

1. At the time of the labours of Lohrmann and Madler, 1 822-1832, Linne 
was a crater more than 5,000 toises (about six English miles) broad, and 
very deep, distinctly visible as a crater ; when near tibe phase it was more or 
less pvershadowed. It was the third in magnitude on the Mare Serenitatis, 
was seen and drawn by Schroter and also by m3rself in 1 841-1843. At 
least since 1 866, October 1 6, the crater form of linn^, at the time of oblique 
illumination, cannot at all be seen. The Athens refractor shows in the 
interior of its figure at times a fine black point 300 toises (1,918*4 English 
feet) in diameter. 

2. In high illumination, LinnS is always visible as a spot of light, and 
has certainly always been seen so for more than 20 years past. 

3. In the discussion of the question raised by me, it is necessaiy clearly 
to bear in mind what the nature of the appearance of Linn^ for the course 
of years past has been, and how it has been related to other craters in the 
neighbourhood. If powerful eje-pieces, magnifying from 500 to 1,000 times, 
should occasionally give the idea of the crater form, it must, above all, be 
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stated vthether the ^raUr was d^efly shadowedf and had the old diameter. If 
such were the ease at present, neither would a large telescope be necessaiy, 
nor could the question ever hare been raised at all. 

4. It is impossible that Lohrmann and Madler should have drawn Linnd 
as a sharp crater, and even haye selected it as a point of the first order, if 
it had at that time shown its present character. In four lunations I hare 
conrinced myself, both in waning and waxing moons, by the most careful 
and repeated observations, that Linni can never be seen under any illumina- 
tion as a crater of the normal type. Consequently, a local change has taken 
place, concerning which I hare expressed my views in a letter to Herr 
Haidinger at Vienna. 



COBBESPOKDEKCE. 



N.B. — ^We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 

PERFORMANCE OF OBJECT GLASSES. 



TO THE EDITOE OF THE ASTRONOMICAL REGISTER. 

Sir, — The March number of the Register contains a paper by the Rev. 
W. R. Dawes, ** On the Performance of Object Glasses," in which a refe- 
rence is made to the performance of a 9-inch object glass by Slater, in the 
possession of a Manchester gentleman. As I am the only observer in 
Manchester who has a 9-inch telescope by Slater, I think it due both to 
Mr. Slater and to myself to give an explanation of the matter. 

At the close of September last a friend of mme had an opportunity of ob- 
serring with Rev. Mr. Lowe's Sj^inch Alvan Clark telescope, at Ather- 
stone, and on' his return to Manchester he mentioned to me how very satis- 
factory was the performance of Mr. Lowe's telescope on 7^ Andromedse, 
which he saw fairly separated. He made me a rough diagram of the position 
of the companion stars from memory, which appeared to me somewhat dif- 
ferent from a diagram I had made some time previously. I sent both to 
Mr. Lowe, requesting him to compare them with his own and let me know 
the result. I have not since heazd from him, and I was quite surprised to 
find a reference made to my diagram in Mr. Dawes* paper. I mentioned to 
Mr. Lowe that my telescope was not yet adjusted. I should have added at 
that time (about the beginning of October last), that I had not then any 
illuminating apparatus to my telescope, and consequently could not use my 
micrometer. No man knows better than Mr. Dawes that, under such cir- 
cumstances, the angle of position must be given only by a rough estimation. 
In fact, my diagram was sent to Mr. Lowe merely to £raw out from him a 
more correct diagram, and a detailed account of the performance of his 
object glass. I may remark, that the diagram given by Mr. Dawes appears 
to me greatly exaggerated as to the distance of the components of 7* Androm. ; 
I question if a 12-inch refractor would show them so much apart. According 
to Mr. Lowe's letter in the last number of the Reaister, his friend only saw 
a dark line between B and C, and it was not until the night of January 3 
of the present year that Mr. Lowe himself saw the companion thoroughly 
divided into two with a power of 292. It is clear that the eye of Mr. 
Lowe's friend was better than his own, and that the eye of Mr. Dawes was 
superior to both ; but there can be no doubt about the performance of the 
telescope. From various causes I have not been able to do anything in my 
observatory since October last ; but having now got my telescope in working 
order, I expect very soon to try its performance again upon 7* Andromedse. 
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I have no doubt whatevel* of having fairiy divided the small stars on the 
2i8t and 31st of August last with 8-inch apertnre, and power of 850. It 
appears that Sir W. B. Murray only separated the stars with 720 and 850, 
9-inch aperture. I cannot place the stars so much apart as in Mr. Bawes' 
diagram, even with a power of 1 120. I consider, therefore, the performance 
of Mr. Lowe's telescope very extraordinary, in thoroughly dividing the stars 
with a power of 292. I remain, yours truly, 

St. Luke's Rectory, Manchester : W. A. DARBY. 

March 15, 1867. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I have been very much interested in the paper by Mr. Dawes in 
your last number, on 7' AndromedsB and 9 Oygni ; and if you will kindly 
allow me a little space, I wish to call attention to the remarkable and 
instructive agreement between theoretical inference and practical expe- 
rience, which the following quotations show. Mr. Dawes says, speaking of 
8 Cygni, " The difficulty here is, of course, not to separate the stars, but to 
place B out of the way of the bright ring surrounding A^ which is usually 
too bright to permit £ to be distinctly and certainly seen through it. An 
aperture of 4 or 4^ inches may show B jiist mthin the ring\ but to 
diminish the radius of the ring's exterior edge to i"'7, requires an aper- 
ture of 5} inches at least.** Now, in the Register for December last, your 
correspondent, signing himself "Another Subscriber,** says (page 317), that> 
" with my own 4'2-in. glass, by the late Andrew Ross, with a power of 394, 

on a fine night, I have seen the companion of 8 Oygni as a &int 

green dot, interrupting the rings round the larger star, and fairly divorced 
from it.'* The correspondence between the two statements could not well 
be more complete. It is also very interesting, in reference to Mr. Dawes* 
remarks on 7^ Andromedae, to find that on the Peak of Teneriffe, at an 
altitude of 10,710 feet above the sea, Cooke's Equatorial, of 7*5 inches 
aperture, divided the star, night after night ; t.^., " there was a dark line 
between them, but the disks were somewhat compressed on that side,** 
[Monthly Notices R. A. S., vol. xvii, p. 1 1 1. ] 

I remain, Sir, yours truly, 

Edgbaston: March 13, 1867. GEORGE HUNT. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — Referring to Mr. Dawes' very interesting communication in the 
last number of the Register^ 1 there find it stated that a fine achromatic 
object glass, of mot usss than 7} inches, is necessary to fairly divide 
7' Andromedse, and that an aperture of 7^ may be required to give even 
the appearance of a division. 

I have in my possession a silvered-glass speculum, which was parabolised 
for me by Mr. With, of 6^ inches aperture, and 4 feet 10 inches focus. 
This mirror divides 7', as does also another of 6j- inches in the possession 
of Mr. Slack. 

These circumstances I have mentioned to Mr. De la Rue, who said that 
he saw nothing improbable in the statement. 

More recently I have spoken on the subject to Professor Hamilton Smith, 
of Kenyon College, Ohio, and this gentleman says that he knows of a 
6-inch metal speculum in America which doubles y*. It would appear, 
then, that the superior dividing power of reflectors over refractors must be 
admitted. 

I am, Sir, your obedient servant* 

Upper HoUoway: March 2. JOHN BROWNING. 
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TO THE EDITOR OF THE ASTRONOMICAL REaiSTER. 

Sir, — ^It is evident from all that has been said about y^ Andromedae, that 
it has never been seen divided, except in very large telescopes. But here 
is the passage from Loomis*s ' Progress of Astronomy* (1856 ; Low), page 
389 : — " He ii.e, A. Clark) made a telescope of 5 J inches aperture of Gui- 
nand glass, .which was sold to Mr. Welles, of Newburyport. This tele- 
scope separated the close pair in the triple star Gamma Andromedse, whose 
distance is fths of a second, and showed the sixth star in the trapezium of 
Orion, though with difficulty." 

Here is evidently a contradiction, as the latter is far less difficult than 
the former. That it divided '>' Andromedse, " Credat Judseus non ego." 
With regard to the companion of 8 Cygni ; while Mr. Enott says that it 
hfts been seen by a 4* 14-inch o.g., Mr. Dawes, I observe, says that it 
nequires a 5} aperture to see it well. Perhaps the 4'14-indi was the 
aperture of a la^e telescope reduced, accompanied with " manipulation,'* 
and a very favourable state of the atmosphere. The visibility of very 
difficult ol^'ects depends generally on concurring circumstances ; and a little 
experience makes one somewhat incredulous, especially when it is found 
that fii*8t-rate telescopes do not always show them. 

Maich 7, 1867. A SUBSCRIBER. 



CELESTIAL PHOTOGRAPHY. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — Your correspondent " R. C. H." has not, I think, taken into account 
the extremely small surface covered by the image of a planet when seen at 
the focus of the telescope after the eye-piece has been removed. If a piece 
of ground glass be held against the tube of the telescope when the eye-piece 
is taken away, nothing w5l be seen but a point, of light, which in a Urge 
instrument might be about the size of the smallest letter o on this page. 
Any attempt to photograph the image after it has been magnified by die 
eye-piece could not be very successful, owing to the loss of light ; and the 
most perfect driving clock would fail to keep the image sufficiently steady 
to enable it to bear subsequent enlaigements. 

A little reflection wiU show that we can never obtain photogra^cally 
such perfection of definition on such small objects as we can by direct vision 
through the telescope. The state of the atmosphere afiects the image just 
the same in both cases ; but the collodion film cannot accommodate itself as 
the eye does, and so take advantage of the clear intervals which occur even 
on bad nights. Therefore, if we obtain a moderately perfect image, say of 
one-twentieth of an inch in diameter, we could not expect a collodion film to 
bear anything like a power of 300 or more, or to find the details which may 
only be seen By direct vision under the most favourable atmospheric con- 
ditions, and when much greater magnifying power may be used. 

The moon gives a comparatively large image, varying with the focal 
length of the object glass ; and when the deposit of silver forming the picture 
is very fine, the enlargement may be good up to 3 feet or more, and, if 
viewed at a proper distance, it will look extremely well magnifiedto 1 5. or 20 
feet by means of the oxy-hydrogen lantern. To obtain this very fine deposit 
of silver is one of the greatest difficulties in astronomical photography. 
The best pictures of the moon yet made show defects from this cause alone. 

I shall be glad to hear that some of your readers have been more suc- 
cessful than I have in photographing the planets. 

Manchester. A. BROTHERS. 
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THE NAUTICAL ALMANAC. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — "Athleta " has stated in his letter some difficulties which he hsA met 
with in the explanation of the Planetary Ephemerides at Transit, p. 537 of 
the N. A, I will endeavour, with joxxt permission, to furnish a reply to his 
questions. 

1. The yariation in ih. of long, given in the table must only be taken to 
indicate the rate of the planet's apparent motion in R.A. (or Dec. as the 
case may be — the method is the same in either case) at the moment of the 
flanet passing the meridian of Greenwich ; but this rate mav or may not 
be the same as that in the preceding or succeeding 48h. ; if it were the 
same, ** Athleta's '' result would be correct. Thus, in the example furnished, 
the error in " AthletaV method is that he assumes the planet to have had 
the same app&rent rate of motion in R.A., when it was 4h. east of the meri- 
dian of Greenwich, as that assigned in the table, viz, 13*628. ; but a refe- 
rence to p. 306, col. 4, shows that during the preceding 48h. its apparent 
rate of motion has been increasing, as the var. on the axst August was only 
11*638. Consequently, when the planet was 4h. east of the meridian of 
Greenwich, its rate of motion 'in R.A. for ih. of long, was something less 
in value ih&n 13*628.; and its average rate during that 4h. is obviously 
that which it had at long. 2h. east ; i.e. "midway between Greenwich and 
the place at which the R.A. is required," viz. 13*548. 

2. On referring again to p. 306, col. 4, it will be seen that the vars. are 
given at intervals of two transits — e.g. the var. for Aug. 23 is 13*628.; the 
var. next above is 11*638., which corresponds to Aug. 21st. 

3 and 4. The difficulties here stated will vanish if it be but clearly 
imderstood, as stated above, that the var. given in the table only indicates 
the rate of the planet's apparent motion in R.A. at that particular moment 
of time when it is on the meridian of Greenwich ; that is, if its rate con- 
tinues the same for the next ih. of long., its variation in R.A. wiU then 
amount to 13*628. (Aug. 23), but not otherwise. Consequently, before such 
correction can be appHed for any long. E. or W. of Greenwich, it is neces- 
sary to ascertain what has been or will be its average rate of motion in 
R.A. during the time corresponding to the given long. E. or W., which is 
found (approximately) by the method given in the explanation, p. 537. 

With respect to the use of the transit instrument. The second ephemeris 
(at transit) of the planets contains all that is necessary, and is the most 
ready and accurate, if the observer be famished with a clock keeping 
sidereal time, the time of transit being indicated by the given R.A. cor- 
rected as on p. 537. K an ordinary clock is used, col. 5 of the first ephe- 
meris furnishes " a short and eas^ method of discovering the watch-error, 
without the trouble of reducing sidereal to mean solar time." 

I remain, Sir, yours faithfully, 

Alton, Hants: Feb. 1867. ALFRED W. DEEY. 



DIVERGENCE OF THE SUNS BAYS. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER 

Sir, — May I hope, through the medium of your proposed " Notes and 
Queries," to obtain from some of the readers of the A. R. a solution of the 
following question, namely: Why is there so great a divergence in the 
Sun's rays after having passed through openings in the clouds? the 
divergence.being apparently as great as it would be were that luminary 
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comparatiTely near, instead of its real difitanoe of m«re than 90,000,000 of 
miles. A considerable diyeigence may be observed in rays that have 
passed through a single opening of the clouds in their passage to the 
earth. I am, Sir, your obedient servant, 

BETA. 



BRIGHT SPOT ON THE MOON, 



TO THE EDITOR OF THE ASTRONOMICAL BEGISTEE. 

Sir, — At 7h. 30m. on the 9th inst., while waiting for the occultation of 
1 30 Tauri, I was surprised to observe a spot on the dark side of tho moon's 
disc, nearly equal in brightness to a star of the 7th mag. ; it was so con- 
spicuous that it could not possibly have been overlooked by the most care- 
less observer. 

Unfortunately, I was unable to fix its position with accuracy ; but after 
careful consideration, I think its place was nearly, if not quite, identical 
with that of Aristarchtts. 

The outlines of the various " seas " and of a few of the larger craters on 
the NE. and SE. quadrants were very plainly seen ; Grimaldit especially, 
was remarkably distinct. 

I watched the spot from jh. 30m. to 8h. 30m. ; at about 8h. 15m. it became 
much fainter ; and on returning to my observatory at 9h. I could scarcely 
perceive any trace of it. 

Although I have observed very similar phenomena on former occasions, 
yet I have never before seen a spot on the dark side of the moon with such 
remarkable clearness. 

The definition on the evening of the 9ih inst. was bad, but the atmo- 
sphere was unusually clear. 

Powers used: 75 and 1 15 on 4 inches aperture, by Cooke. 

I am, Sir, yours faithfully, 

Bedford: April 12th, 1867. T. G. E. ELGER. 



THE SATELLITES OF SATURN, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^As Saturn will shortly be weU situated for observation, can you 
give your amateur readers some advice enabling them satisfEU^torily to 
identify the smaller satellites ? I believe I see six in my 5-in. 0. G., though 
Mr. Chambers says in his new volume that it requires a 6-in. 0. G. to see 
Enceladus. He also says that to see Mimas with a 9^in. 0, G. is an 
exceptional case. I am, however, informed that the 8^in. 0. G. by Alvan 
Clsirk shows all the eight satellites distinctly ; and has it not been stated 
more than once in the Astronomical Register that Enceladus is visible with 
comparatively small instruments? Mr. "Webb speaks of Enceladus and 
Mimas as having been seen with 4^ aperture, but this statement appears 
to require confirmation. How is it to be explained that a 5-in. 0. G., which 
shows very clearly and distinctly the small star in 14 Monocerotis, classed 
as 1 6th magnitude, fails to show the satellite of Neptune, reckoned as a 
14th magnitude ? Yours, &c., 

D. T. K, 

March 1867. 

In his diagram of Saturn and his satellites, p. 142, Mr. Chambers only 
represents seven as the number, which is evidently a mistake of the engraver. 
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SEFRACTION, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — In answer to the enquiries of your correspondent " N.," I beg to say 
that my library is not without treatises on Optics, and that 1 have read 
Professor Smyth*fi account of his observations at the Peak of Teneriffe, 
where, with a clearer atmosphere, an observer obtains the advantage of a 
much greater illuminative power, from the light diffused by refraction over 
a wider horizon than he could command at sea-level. 

That rays passing through the atmosphere are made, by refraction, con- 
vergent at one point and divergent at another, and that much light is thus 
directed to the eye which would otherwise never reach it, I presume no 
astronomer doubts^ although by everyone the knowledge is not applied. 
A sufficient illustration of the principle is the familiar fact that the sun (or 
rather the spectrum which represents that luminaiy) is made by re&action 
to appeal^ at sunrise, above the horizon, while, by calculation, the orb itself 
is known to be still below it, ■ 

For some explanation of the mode in which refraction acts in altering, 
distorting, and magnifying the^ heavenly bodies, I may refer '* N.'' to the 
fifteenth locture of Arago's Popular Lectures on Astronomy ; admitting that, 
after all explanation, the question of how the stars become visible is sur- 
rounded with difficulties. With which, if *^ N." be unacquainted, let me 
recommend him to take up the subject where I began it forty years ago, 
with the study of Berkeley's Theory of Vision. 

Your obedient servant, 

Fairseat, Wrotham: W. K HICKSON. 

April 6, 1867. 



REVIEWS. 



The Handbook of Astronomy, By Lardner and Dunkin. London : 

James Walton, 

It is not very long since a lecturer was explaining some astronomical 
facts to his pupils ; and in order to set the matter clearly before them, he 
referred to more than one large and important volume on the subject, but 
without a decidedly satisfactory result. One of the pupils, however, pro- 
duced from his pocket a small unpretending work (Dr. Lardner's Handfx>ok\ 
and that which a lengthy paragraph in the larger work had failed to make 
clear, was completely elucidated in a short pithy sentence in the small book. 
It has often been remarked that Dr. Lardner, beyond most others, Was 
enabled to present the gist of a matter before the reader in the fewest words. 
A third emtion of the well-known Handbook of Ajstronomy is now before 
vs, edited by Mr. Dunkin, of the G-reenwich Observatory, who has added to 
the text all that has lately been discovered, so as to bring the work down 
to tbe present time. We can cordially recommend it as most useful to all 
those who desire to possess a complete manual of the science and practice of 
astronomy in a portable and inexpensive form. 

Falling Stars: being an Account of the Meteoric Shower of November 13-14, 
1866. By the Rev. J. Cr^mpton, A.M., Avihor of * The Lunar Worlds ^x. 
London: Macintosh. 

A pleasing popular account, which will be acceptable to many persons. 
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ASTRONOMICAL OCCMRMCES FOR MAT 1867. 



DATS 


Principal Occorrenoea 


Jupiter's SatelUtes 


Meridian 
Paasage 


Wed 


1 

2 
3 
4 
5 
6 
7 


h. m. 
I 15 

2 20 

22 5J 

23 46 


Sidereal Time at Mean 

Noon, 2 35 471 
Occultation of Venna 
Reappearance of ditto 
Occultation of Mercury 
Reappearance of ditto 


9nd Tr. K 


h. m. 8. 
IS 27 


h. m. 
Saturn 

12 41-3 


Thnr 










12 37-1 


Fri 


1940 


• New Moon 






12 3a-8 


Sat 




Meridian passage of the 
Bun, 3m. 198. before Mean 
Koon 






12 2S'6 


&in 






1st Tr. £. 


1438 


12 24-5 


Mon 


8 4 
8 41 


Occultation of 1 17 Tauri(6) 
Reappearance of ditto 






12 20*2 


Tues 


8 IX 


Conjunction of Moon and 
Uranus, 5® 16' N. 


■ 




12 is-9 


Wed 


8 
9 




9nd Tr. I. 
„ Sb. E. 


15 13 
15 30 


Moon. 
4 "7 


Thui 


13 55 

10 4 
1048 

12 27 


Conjunction of Moon and 
Mars, 50 31' N. 


3rd Oc. D. 


1450 


5 9*» 


Fri 


10 

11 

12 
13 
14 

15 


1 Moon*8 First Quarter 
Near approach of Moon to 
e Ti^nifl (6) 






6 37 


Sat 


Opposition of Saturn 


1st £c D. 


IS 36 I 


6 SS'^ 


Sun 






1st Tr. I. 

„ Sb. E. 


14 IS 

15 15 


7 44* 


Mon 


10 I 








8 312 


Tues 








' 9 «rx 


Wed 


Near approach of Moon to 
m Virginis (6) 


Snd Sh. I. 


IS 10 


10 2*5 





Astronomical Occurrencis for May i 
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DATE 


Frinoipal Oocorrenoes 


Jupiter's Satellites 


Meridian 
Passage 


Thur 


16 
17 

18 

19 
20 

21 


h. ID. 


Sidereal Time at Mean 
Noon, 3 34 55-4 




h. m. s. 


h. m. 
Moon. 

10 48-0 


Fri 


II 28 

11 57 

12 59 


Conjunction of Moon and 

Saturn, i© 56' S. 
Occnltation of o* Librae (6) 
Reappearance of ditto 


»nd Oc. R. 


15 55 


II 338 


Sat 


I 52 


• 
Full Moon 






12 20*3 


Sun 


16 




Ist Sh. L 


1448 


Saturn 
II 25-1 


Mon 


Conjunction of Venus and 
Piscium, 2m.-5 W. 


1st Oc. R. 


15 38 


II 20*9 


Tues 




Declination of Saturn 
-15° 25' 37" 


AtU Oc. D. 


15 33 


II 167 


Wed 


22 








. . 


II 12*5 


Thnr 


23 


1 


Meridian passage of the 
Sun, 3m. 32s. before Mean 
Noon 






II 8*2 


Fri 


24 
25 


i 






II 40 


Sat 








* 


10 598 


Sun 


26 

27 

28 
29 
30 

31 


5 22 
9 3 

15 7 
1546 


C Moon's Last Quarter 
Conjunction of Moon and 

Jupiter, 2° 17' S. 
Occuitation of 78 Aqnarii 

(6) 
Reappearance of ditto 




; 


10 55*6 


Mon 




3rd Tr. I. 
Ist £c. D. 


13 16 

13 52 8 


10 514 


Tues 






Ist Sh. E. 
„ Tr. E. 


13 30 

14 53 


10 47*2 


Wed 


■ 


4th Sh. I. 


13 16 


10 43*0 


■ 

Thur 


21 26 


Comunction of Moon and 
Venufl, 2° 4' N. 






10 388 


Fri 


65s 


Superior conjunction of 
Mercury. 


2nd Ec. D. 


15 30 9 


10 34-6 



( "8 ) 
THE PLANETS FOR MAY. 



Mercury is not well situated for observation this month, being too near 
the Sun, with which he comes into superior conjunction on the last day o£ 
the month. 

h. m. s, o / 

istB.A. o 59 17 Ded. + 39} Diameter 6'''S 
15th „ 2 19 44 „ II 49 »» S"'^ 

VennB is decreasing in diameter, but still may be observed as a transit 
oliject in the morning, passing the meridian between half-past nine and ten 
o'clock in the morning during May. 

iflt RA. o 14 5 Ded. — o 12^ Diameter i4'''o 
15th „ I 15 36 „ 4- 6 I „ iz"% 

Illuminated portion of the disc of Venusi 0*809. 

Mara may still be observed in the evenings, setting about one o'clock in 
the morning at the beginning, and about midnight at the end of the month* 

ist B.A. 8 21 9 DecL + 21 30} Diameter f'S 
15th „ 8 49 28 „ 19 33 „ 7"-o 

Illuminated portion of the disc of Mars, 0*904. 

Jupiter may be seen in the morning, rising about two hours before the 
Sun at the beginning of May, and three hours at the end of the month. 

ist BA. 22 20 22 DeeL — ii 16 Diameter 34"'6 
15th „ 22 27 52 „ 10 36 „ 36"- 1 

Saturn is now at its best position for observation for this year, coming 
into opposition cqi the nth of May. The altitude of the planet is still 
decreasing. 

ist B.A. 15 19 18 Decl. — 15 48^ Diameter i6''*8 
X5th „ 15 15 7 „ 15 33 „ i6"-8 

Dimensions of Bing — Outer Major Axis, 42"; Outer Minor Axis, i6\ 

XTraaufl may stiU be observed in the evenings. 

5ih B.A. 6 24 19 Decl. + 23 39 Diameter 3"'8 
17th „ 6 26 43 „ 23 37J 

The Minor Planet Ceres arrives at opposition on the 20th of this month, 
and appears about the seventh magnitude. 

ist B.A. 16 8 o Dec. — 13 34 
21st „ 15 50 15 „ 13 39 

Pallas also comes to opposition in May, on the 5th. This planet is-- 
about the eighth magnitude. 

1st B.A. 15 42 30* Dec. + 23 54 
2i8t „ 15 26 o tt 26 II 



_ 1 

OccuLTATiON OF 1 30 Tauri, April 9th, observed by Mr. G. J. 
Walker, at Teignmouth, South Devon. —Immersion 7h. 15m. 6*6s. T.M.T. 
Power 64, fair observation ; dark limb of moon visible. 

Thb Nauticax Almanac. — It is now one hundred years since the first 
appeaiance of this indispensable publication (1767). 
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^ INSTBtTMENTS, ino. FOB SALE. 

These Notioee, which axe restricted to turn lines each, are inserted free of charge to 
subscribers : applications respecting prices and other particulars to be made to the 
Editor, with a stamped envelope for reply, without which no answer can be «»<.— For 
Advertisements with prices and more complete details, a small charge will be made. 

K.B.— It is particularly requested that we may be informed when instruments are dis- 
posed of, in order that the notice may be withdrawn, and fruiUese appUcatious 
prevented. 



Achromatio Befraotor, 6*4 in. ap, 3^ ft. focus, by Merz, Equatorial and 

clockwork by Trottghton ^ Simms. [78] 

Achromatio Befiraotor^ 4 in. aperture, by Cooke ^ Sons ; equatorially 

mounted, completo in every respect. [1^] 

Achromatio Be&actor, 4 in. ap. 5 ft. focus, by DoUond; equatorially 

mounted. Powers up to 400. [87] 

Qregorian Befleotor^ 4f in. ap. 2 ft. focus, by DoUond^ 4 powers, 50 to 

200, finder, &c., on brass table stand. [68J 

Achromatic Object-Glaas, 4jin. ap. 6a in. focus, by Slugg, with brass 

cap and receiving cell, for mounting on tube. [86] 

Newtonian Beflector> Equatorial motion, metal 'j^ in., first-class quality ; 

price very low. [iOO] 

Silvered Qlass Speoulmn, 10^ in. diameter, 7 ft. focal length, of excel- 
lent quality, by Mr, With, in wooden tube ; price moderate. [101] 
Transit Instrument, 3} in. ap. 5 ft.. focus, Ys fitted with agates for 

mounting on stone piers. [29] 

Two Equatorial Stands, for 5 ft. telescope : with circles, &c. complete. 

[89] 
Equatorial Stand, for a 5 or 6 ft. telescope : 1 3 in. circles, divided on 

silver, to 10" of space and 4s. of time. — Has never been used. [66] 
Transit Instrument, ap. 2^ inches, by Jones, Charing Cross : with three 

circles, divided on silver. [98] 

Varley Stand, improved, rackwork movements, for a telescope of 5 or 6 

ft. focus : on circular turn-table, to point in any direction. [16] 

Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 

in. circles, reading to minutes. [66] 

Speculum Ghrinding Apparatus, capable of working a 7 ft speculum : 

with tube and fittings for a 9 in. Newtonian. [67] 

Observatory, "Wooden, remarkably well constructed, lo ft. sq. [103] 
Becreative Science : and the first three volumes of the Fhotographlo 

Journal : price yery low. [80] 



IirSTBUMEKTS, &c. WANTED. 



Astronomical Cloclc, not very first-class ; price low. [66' 

Equatorial Stand, for a 5 ft. Befractor: graduated circles. [86 

Transit Instrument, 2 in. ap. 18 or 24 in. focus. [11 

Transit Instrument, 2 in. aperture, about 20 in. focus. [102' 

Monthly Il'otices of the Eoyal Astronomical Society, "Vol. 3. [2< ' 

Monthly Notices: "Vol. 5, No. 12. [81 ^ 
Bartholomew Frescot on the Universe, published 1823 : a copy wanted, 

in good condition. [84] 
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BBIEF COBBSSFONDENCE. 

Rough Edge of the Moon. — ^Your correspondent "Eeading- 
ensis " is under a very great mistake about the bright edge of the moon 
always presenting a smooth portion of a well-defined circle. I have often 
noticed depressions and ridges in profile, but never so distinctly as this 
evening (April nth), when viewing that luminaiy with a friend. There 
were several ridges and peaks surrounding depressions most distinctly 
seen ; the evening being remarkably still, after wind and rain. I presume 
that much will depend on the libratum as to wheth^ a comparatively smooth 
surface or a broken one is visible. S. B. 

The Zodiacal Light. — Might I be allowed to ask, through the 
medium of your pages, whether Spectrum Awdym has been applied to the 
Zodiacal Light, and if so, what have been the results ? and what conclusions 
have been come to as regards its nature ? James J. Coates. 

Solar Eclipse. — I had expected before this to see an answer 
to my question as to whether the great Solar Eclipse of August 1887 would 
be total anywhere in Great Britain, but have not yet seen any answer. It 
would greatly oblige me if some one of your correspondents would notice 
this. CuRiosTJS. 

Zadkiel ! — ^No doubt many of your readers have seen Mr. 
Zadkiel's novel way of calculating the distance of the sun's body from the 
earth : will any one of them undertake to say Mr. Zadkiel is right, and all 
astronomers are wrong, and where the wrong one is in error? 

A Constant SrBscRiBEB. 

Map of the Moon. — ^It migbt be well if Mr. "Webb, in the 
new editiloB of his Celestial Objects, published his map ol tlK'Hnoa by itael^ 
as weE as in the book : this would make it handy foe the obsefva^qx^t ' 

LIST OP STTBSCBIBEBS— Name received sinoe vor lastvutttlier. 

Linwood, Kev. W., Winchfield, near Binniagham, " 

ASTBOKOHICAL BEOISTEB— Subscriptions re^elYedlrytiie Editor. 



To AprU 1807. 
Cook, J. L. 

To June 1867. 

Barlingham, B. 
QrjBiwe, Bev. B. 
Jackson, Mrs. H. 
Linwood, Bev. W. 



Sargent, Bev. J. P. 
Shawcross, W. 

To September 1867. 



Alsager, J. ■ . 

Birt, W. B. 
Herschel, A. S. 

I >|i li 1111 lit 



^o (Sototer I867. 



To J3doex»bar 18&7. 

Bazl99r^a^«B. 

DoIjU, Dr. 

MJEn, IfifA. ' " • 



ZrOTXCZSS TO COIUtSSPOVrH^BJ^TS* . .. 

Opixespondents communicating with the Editor are part^ul^y i^uested 
to notice the change in the address to Pamham House, Fembuj^BoMJ* 
Clapton, N.E., instead of Stamford Villa, as heretofore* , 
Numerous communications are unavoidably delayed. 
Papers from B. H., S. B. K., W. B. B., and G. J. W. are in typ*. 
l^x* Joy^son requeats us to make the following correction :— In the iiisport. ot lu« P9per 
on Mars, in our last number, p. 79, lines 19 and 20, for ** (me band near the South 
Pole,'' read " the band in the southern hemisphere." 

II ill I s^ 
The Astronomical Reg^-Ster is intended to appear at the commencement of each 

month ; the Subscription (including Postage) is fixed at Three ShillilLgS pw 

Quarter, payable in advance, by postage stamps or otherwise. 
The pages of the Astronomical Register are open to all suitable communications. Letters, 

Articles for insertion, &c., must be sent to the Editor, Mr. S. Qorton, Fmrnham 

Hoiue, Pembury Roadf Clapton, N.E., not later than the 15th of the month. 



Witt ^strmwrmital Jicptfr. 



No. 54. JUNE. 1867. 



ROYAL ASTRONOMICAL SOCIETY. 



Seventh Meeting, May jo, 1867. 

The Rev. C. Pritchard, M.A., F.R.S., Preaidenty in the Chair. 

Secretaires — ^Mr. Stone and Mr. Hnggins. 

The minutes of the last meeting were read and confirmed. 

Thirty-two presents were announced, and the thanks of the 
meeting voted to the respective donors. Two curious works had 
been purchas^ for the library by the Turner Fund — ^the one, a 
tract, dated 1 504, on The Various Appearances in the Air, by 
Petrus de Eliacus ; and the other, Astronomical Tables, dated 1657. 

James W. Bosanquet, Esq., and John Joynson, Esq., 
were balloted for, and duly elected Fellows of the Society. 

The following papers were read : — 

On Comet II, 1 867 : by Mr. Talmage. 

Observations were made in April and May, of which the details 
were given. The comet was very faint. 

Mr. Stone stated that two meridional observations of the comet 
had been obtained at Greenwich. 

The President: This comet has not been identified with any 
meteors. 

Mr. Stone : Not at present. 

On the Occultation of Mevmry : by Capt. Noble. 

The observations were made at Maresfield ; but the planet was 
wretchedly defined on a strongly illuminated hazy sky, and seemed 
to &de out at zzh. 54m. 55s. L.M.T. The Moon's limb was not 
visible. 

On an Error in the printing of his Paper on the Solar Eclipse : 
by Mr. Brothers. 
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In his letter of March 7th, he described the Siin as steady^ 
which had been misprinted shady, by which the sense had been 
destroyed. Mr. Brothers found liie weather much better than it 
appeared to have been elsewhere. He was surprised to find the 
mountains on the Moon's edge were not generally seen, as it was 
very rough to his eye, and one spot on the Sun quite distinct, 
althoiigh most accounts said no spots were visible. 

The President and Mr. Stone related a number of other mis- 
prints which had recently occurred in the Monthly Notices, much 
to their annoyance. 

On the Distribution of the NehulcB in Space : by Mr. Cleveland 
Abbe; 

Those who realize the incompleteness of our knowledge on the 
subject of the positions and nature of the so-called nebulae, are 
agreed on the need of more systematic observations in both 
hemispheres. • In view of the anticipated publication of Mr, Las- 
selFs observations at Malta, and of the revelations to be expexsted 
fi-om the 4-foot mirror making by Mr. Gnibb, Mr. Cooke's 25- 
inch and Clark's 18 -inch objectives, it seems natinral to defer 
speculation to. a future time ;. but the publication of Sir J. Her- 
Bchel's General Catalogue of nebulae and clusters enabled the 
author to gain some knowledge of the law of the distribution of 
these bodies, some of the most obvious results having been already 
indicated in Sir J. Herschel's ' Cape Observations.' Herschel's 
investigations relate to 3,812 nebulae and clusters visible in the 
18 -inch reflector at Slough and Feldhausen, while his Catalogue of 
1 864 contains 5,079 objects. These werearranged in groups, having 
sides of oh. 30m. in E.A. and 10° in N.P.D., and the positions of 
the ViaLactea and the two Nubeculae indicated, which showed that 
the latter were distinct groupings, and isolated from the Via Lactea. 
Neither are they centres ^ condensation for the whole system, 
which, on the contrary, has a decided tendency to increase towards 
the poles of the Via Lactea (R.A. oh. 47m.,N.P.D. 64° ; and K.A. 
I2h. 47m., and N.P.D. 1 16°). 

The paucity of nebulae and abundance of clusters near the Via 
Lactea has been before noticed. Tables of these clusters were 
prepared, and 637 objects showed their condensation in the Via 
Lactea and Nubeculae obviously. A third table of resolved or 
resolvable nebulae showed that of 397 such bodies, 12 only are 
within the borders of the Via Lactea. A fourth table includes the 
4,053 remaining objects, of which 64 lie within the Via Lactea. 
The tables having been given, the following results are deduced : — 

1. The clusters are members of the Via Lactea, and are nearer 
to us than the average of its faint stars. 

2. The nebulae lie in general without the Via Lactea, which is 
therefore essentially stellar. ' 
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3. The visible universe is composed of systems ofwtich the 
ViaLactea, the two Nubeculce, and the Nebulae are the individuals, 
and which are themselves composed of stars (either simple mul- 
tiple or in clusters) and of various bodies of both regular and 
irregular outlines. 

The paucity of nebulae near the Via Lactea might, perhaps, be 
attributed to the overpowering light of the stars condensed ihere ; 
but as increase of telescopic power has not largely increased the 
number of nebulae near the Via Lactea, it may be presumed that 
the greater portion of the existing nebulae in that direction have 
been discovered. The paper concludes with some further specu- 
lations on the distances and nature of the various classes of clus- 
ters and nebulae, and the possibility of light undergoing some 
modification in its nature in pasidng through immense distances 
of imperfectly elastic ether. 

The President: Very few philosophers have discussed this 
question of the .distribution of bodies in space, and it is there- 
fore refreshing to find the subject taken up by a competent person. 
We need not be surprised when we find this paper comes from a 
gentleman now studying at Pulkowa, as it shows the spirit of 
Struve still in the ascendant. 

Mr. Stone : The condensation of the nebulae about the poles of 
the Via Lactea was indicated by Herschel, and the other conclu- 
sions of the paper were shadowed forth by him. There are great 
difiiculties with respect to Struve*s views of the distances of the 
stars, and the possible effect of space upon light. 

The President : Our written papers are exhausted, but much 
remains behind of an oral nature which will be deeply interesting. 
Mr. Alexander Herschel has a communication to make; Mr. 
Browning has views of Mars to exhibit and describe ; and prin- 
cipally we have Mr. Dawes* valuable and important paper to 
discuss. No one can have read it without being impressed by its 
numerous points of interest, and I now fulfil my promise of calling 
for observations upon it. By a happy coincidence Mr. Dawes is 
present, and I trust that many of our astronomers will have some- 
thing to say on the subject. 

The Astronomer Royal : I have read Mr. Dawes' paper with 
the greatest pleasure, and having known him upwards of 30 years, 
and respected his talents, and believing he has an ocular vision 
more accurate than any other person I have come across, I am 
delighted to see the cream of his observations collected in the 
manner he has done. There are two points in the paper to which 
I wish to refer — ^the one physiological, the other optical. Mr. 
Dawes has noticed the tendency of stars to assume at times a 
triangular figure, which may be corrected to a certain degree by 
optical arrangements, and this appearance is apt to come on at 
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odd times, sach as late in the night, after long gazing, &c. Now, I 
remember, about 1832, Sir D. Brewster speaking to me about cer- 
tain disturbances of stars, and their tendency to the triangular 
form, and he attributed it to a tendency in the human eye to 
divide rays into three, under the influence of fatigue or disordered 
functions of the body, and he connected it in his own case with a 
state of stomach which required a course of medical treatment. 
He subsequently published a paper on the subject, which I hare 
not been able to find on looking for it to-day ; but I will resume 
the search, and when succes^ul communicate further to the 
Society. In my own experience, it was only on one occasion, when, 
under the influence of great grief, my brain was shaken and my 
eye moist and dim, that I saw the stars with three rays and hyper- 
bolic curves between, and this was distinctly attributable to my 
state of mind. The other point I woidd remark upon is the dif- 
ferent focus required for high and low stars. I have no doubt 
whatever that, do what we will, we cannot get the rays to acrive 
at the eye in the same position. With a low star, the ray s^ to use 
a carpenter's expression, come plumb to the eye ; but wil^ a high 
star, twist about the body as we may, the rays come thirbugh the 
upper part of the eye in a skew direction. ' . .• 

, The President : Mr. Dawes refers the triangular form tb the 
east. Wind. 

The Astronomer Royal: Which disorderaeveryboiy^sstomicli. 
There is a 500-year old proverb — ^ 

'-' » . .' ' " When the wind is in tiie e«fitv' '.i'i}_'ji: G '71 

v ' ' It is not good for man os bel»y' -j h?). o> n 1^ //,,m| 

■ ^e President : Mr. Airy gives a physio&^d^ feicjpiaiiaiibh 
of the form— let us hear what Mr. Hu^nr'ila* ixf 'te^'bn'lihe 
subject.. ,. ^ ,, ^y/'^'^ 

i^f^ Huggins : I have paid particular kttehtion!' id' ^Hife jmfeno- 
mepa, and corresponded with Mr. Da^ca 6I1 ''th^'stifbjiBfeifi^'l'tan 
ha.r41y attribute the shape to physiolo^dSBd'cJauseSj-Asitetfffnffl^ 
arct/<vh^f may be called eminently triarigtilirt arid' "^jiW 
fatigue or stat^ of body, you see, directly^ Xr0u'16b'k'thTtii%K^t^^^^ 
telescope,' that the night, however fine, is tlabfesls/foi^'obsei^afeoh. 
On other "occasions there are fits of dist6rtionind'i4ltl6l*i^K6f fiiiiB 
definition, alike opposed to the theory of the iiaUS^s'tlae?htiok^d'by 
•fir' Airy?' " •■''''•' ■'^^••'- -' •'■■^■■ 

,.The Asjbronomer Royal : I founded iiijf Veiriirft^^oti Bteit^^s 
experience, who found the distortion disip^p^r after" li^^utife of 
medicme. , 

Mr. Dawes : If this theory be true, the telescopic appearsectce 
of stars would be a good criterion for a physi'ciAti. ' '' ' ^ • !'. 

The President : The thing that struck me most, sbid ho dbubt 
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has struck Mr. Aii; also, is the temai^bly clerer way in which 
Mr. Dawea got rid of the triaagular shape by a peculiarly formed 

The Astronomer Boyal : I doa't think I ever saw (save once, aa 
mentioned) any defects of figure requiring correction. 

Mr. Browning : I remember that Sir William Herachel, in some 
of his papers, stated that be found aucb a defect, and adopted some 
each mode of cure. 

Mr. Dawes : Mr. Aiiy has adverted to fatigue of the eye, and 
onis, as causes of the defect ; but I have 
lat down to the telescope on an apparently 
once gave up observing. In my paper 
i; insteuce when Mr. Alvan Clai^ and 
us triangular, and found that changing 
I no change in the star. The wind was 
Ur. D. here quoted the passage at lenstfa 

1 : Did you both observe with the SitAe 

e right eye. I am nearly, but not qtilt^, 

.Tl^e {^r^dtviji : Mr. Dawea mentions another important bif- 
cumsbihce, thai on one night, ailer observing for some hotirs, be 
fpimd ,dis,.tric^^ar appearance come on, and upon going btrt'of 
the obaervaboryTie discovered that the wind . had changed to tbe 
east. 

Mr. Hufl^ns : leiir also desirable to bear iu mind that a low 
power not being sUSoient to raise a disc, the triangle form will 
JMft,tp;S^ t^ittf4^.^. A low power gives only a point .of liglit; 
butr,tp.^^ 4j disp^ .and show the distortion requires, a" pigh 

,,.Mfl^Y%nplle»,'iiW-itli. respect to the 
hajs ihipMped,to ,^e fjo^' boyhood, and ] 
*.|(ia,t,,vrfejy«ig.,jaw^e,i]i the dark, 
i;n!W)if*g,Jina,^es. .p.ejr tam luminous figui 
■ tliey.cbaW^withpUfru&biBg or pressing 1 
fe»f,.>ii;eHlax.,pyiptiepJ.,or otherwise ct 
^v,^.t|waisdx^ tJntPitriapgles. It ma; 
-BiyBelf,, b^itd^a;y,es statement. 

The Presideiit : If we met many persons similarly affected',' ife 
^»!ditt» dfluW^regainlitasa physiologicalfact / .,, " 

... Ij^^ St^njE;,^'. I ^puliit, like to know whether there is any rela- 
tion between the vertex of the triangle and the position. of'Rie 
■^*^. .i-. ....... ... :- 

Mr. Dawes : It njakes no difference whatever. 
, 1^, ^io^9 : .Qj; as .to tbe pole of the earth ? 
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Mr. Dawes : Wherever the star may be, the base of the triangle 
is nearly parallel to the horizon. 

Capt. Noble : I can entirely corroborate what Mr. Huggins has 
said as to a high power being necessary to see the shape of the 
disc. 

The President : Of course, if you can't see a disc at all, you 
can't tell its shape. 

Capt. Noble : If the triangle were due to a physiological cause 
producing an optical defect, the eye would make a triangle from 
a point ; but I am very much indisposed to accept Mr. Airy 's 
theory. I am well acquainted with the effect, and, so &r as indi- 
gestion is concerned in its productioD, I don't know what that is. 
In fact, if Darwin's theory be correct, I must have had an ostrich 
for my ancestor. I rose, however, more especially to advert to 
the otiier point — viz., the shortening of focus with low stars — and 
to observe that, instead of its being due to the position of the eye, 
I should be disposed to refer it to the great amoimt of mist in 
the lower atmosphere. I have narrated, in a paper to this Society 
some years ago, that when using a large field low-power eye- 
piece on the Sun, I observed ^ the focus alter, and foimd a thick 
haze had come up — that I marked the focus, and, measuring the 
difference, found it i-ioth of an inch less than usual, and that 
when the haze disappeared, the focus altered back again to my 
usual point. Had it not done so, I might have thought my eye 
or stomach out of order ; but the restoration of the ordinary 
focus proved the haze to be the sole cause of the change. I can't 
explain optically why it was so ; but it is a fact. 

Mr. Penrose : I have found with a 30 -inch telescope that the 
same focus is not available for the Sun and Vfeams. ■ The Sun 
was viewed through a dark glass; but when I Mocwild dispense 
with this, and see the Sun through some cloud, the focus wa&ithe 
same as on the planet. 

Capt. Noble : What colour had your sun^shade ? • 

Mr. Penrose : I used grey, red, and green glasses. The focus 
was shorter with the dark glass on. 

The President : I was recently talking to Mr. Claudet, the 
photographer, and he made the remark that at no two times 
during the day was the actinic focus the same. In morning, or 
afternoon, and at all timen, there was a change. I also wish to 
ask Mr. Dawes whether the apex of the triangle has anything to 
do with the position of the eye ? 

Mr. Dawes : I never observed any difference, whether looking 
at the star direct, or with a prism which altered its direction ; and 
the same when using a Newtonian reflector. 

The Astronomer Royal: Has it a constant relation to the 
position of the eye ? 
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The President : It has always a relation to the direction of 
the wind. 

Mr. Dawes : Yes ; it always appears with a NE. wind, but not 
invariably with the SE. 

The President : It is more connected with the physiology of 
the telescope or the air than of the human frame. 

Mr. Dawes : Yes ; and I should like to ask Mr. Airy whether, 
if the triangular appearance arose from a disordered stomach, 
that could be cured by the peculiar shaped aperture I use ? 

The Astronomer Koyal : It is certainly a very puzzling 
phenomenon. 

The President : Has the triangle any relation to the earth ? 

Mr. Dawes : It is slightly raised towards the right. It never 
appears with a west wind. 

The Astronomer Koyal: Suppose you are looking with a 
Newtonian in the usual way — ^in at the side—has it any respect 
to the vertical or not ? 

Mr. Dawes : It varies with the direction of the telescope, and 
turns with elevation. 

Mr. Stone : Can you give us any law for the direction of the 
vertex ? 

Mr. Dawes: I have not examined the point sufficiently. I 
always observe as near south as p6ssible. 

Mr. Stone : Then the vertex would be to the north ? 

Mr. Dawes : That is generally the vertical. 

General Shortrede : With respect to shortening of focus on the 
Sun, I may mention that I use spectacles, but that in very strong 
light I can read without them. I expect a great quantity of 
light contracts the eye. 

Mr. Penrose : That does not agree with my experience. Less 
light came through the grey glass than through the cloud. 

The President : Mr. Dawes makes mention of a curious bulging 
out of star discs on a wire. 

Mr. Dawes : Everyone sees that. As to the triangular form. 
Professor Struve said he saw it so often that he began to think 
the stars, really were triangles. 

The Astronomer Boyal : Mr. Huggins has remarked that a 
considerable power is required to raise star discs. Now, I have 
had a very large nxunber of telescopes sent me for trial in my 
time, and on fine nights have always put high powers on them. 
I am blessed with a &ir stomach, and, except on the occasion 
I referred to, when the mind was disturbed, I never saw the dis- 
tortion we are discussing. I have used powers of 800 and i ,000 
on suitable telescopes, and never seen it. As to the point of 
different focus, and my idea that it arises from the difference be- 
tween direct and skew vision, I would observe that I am very 
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ahOit-Bightecl, and wear sfzong spectacles ; and when looking at 
distant lights, such as the Westminster clock, when I see things 
\>j direct vision, I am obliged to skew a little to see this. 

Mr. Dawes : I am much obliged by the light you have thrown 
on the subject, which deserves careful exambialion. 

Mr. Stone : Referring to No. 3 of Mr. Dawes* practical re- 
marks, where he states that a triangular aperture produces six 
rays from the disc, which, he says, is hexagonal, but which Sir 
J. Herschel sajs is circular with a ring, I would ask, is he sure 
of this? 

Mr. Dawes : When I found it out I wrote to Sir J. Herschel 
on the pcHut, and he rephed that he had no doubt I was right. 

The President : And is the ring hexagonal ? . 

The Astronomer Royal : All these matters are discussed ixir my 
papers on Optics. There would be a tendency to hexagonal ringa, 
i^fiith breaks of interrupted light. '•.('• 

Mr. Stone : Herschel draws the disc and ring, with jdx)nu)/<£i fioiii 
ihe.mug. '■ .•;■' ■•' ^'h '»] ^.!j 

The Astronomer Royal : The distortion is of at very ooltipltttated 
4}baraoter, going off in six rays. - r // ? ^v^i i i 

Mr. Browning : I should like to call attention t(^.>one;$M£nt^iai3 
pi^obably some discussion will arise out of it. >^ Mr^ Dainea^tha^ 
lately been writing iu the Astronomical Ee^tej^ftiindkB ge p atfat q j g 
power of object-glasses, and stated thataa- dbjeotivetofl not/less 
jthaa 7|, inches is necessary fidrly to divideiij^? A.ndtbrfiedBBi'j'^11 
then wrote a letter to the Astronomical Re^^er^yre&tfiakgirtx} 
.this statement, and saying that silvered giass aidstOESf^f €f land 
6;^f iach^s divided this pair. [Mr. £. read lSm^ht\m\iho(i£t(msni] 
I shall be gkd to have any explanation of 1 thisi; pbuH tibeBpiiiiiii^of 
int^^se^ wSth me is — whether focal length, iajXelaluHijieiJapeiihre, 
has<anythii;)g to do with it ? Mr. Dawes randd^. iSione^ibotiK^f 
iiirhpmrr^re pce^ent) say division is a fonctibn oii^^tspurtwp^^^tfnlf ; 
biibt^.rDe.laRue, who is absent, thiiikB'jthaitdSa!ladyktigth£>iiiaiy 
berconcenaed- • ^'-ororni^fn -iFjifr'tr. ,7 • 

.,AM^wtlcm.: A misty sur&ce of the^«b^tHg]iEtss>/|ircid6ii^' ^a 
slsi^all^tdiso. I do not know whether tlas applieaitoIri^efitterflgT 

The President : You mean that, there ibeingrkaaf^t; yrtodee 
Jess -of -the disc ? .• ■.^rl =»'t hnj. r*. /I r:^'x> 

. > The^Meffnber : I have heard this, butiarnvmat^suiia 6f it;^^. o.i 
( • Mr^ Bawes : In answer to Mr. Brownin^y I laeky va^-thiit the 
RQsaUme^ >of a reflector excludes the cei^ral >hg}it ol the>/^^9 
And jthuslincreasea the dividing power.pseQiselyias^aiociDteal paboh 
upon an K)bje!Bt-*glas8 does, ;. 1;^. i. >ir ^ ).tt »,.i. 

•Mu Dailni^er : What is the separation of. y^ Andromeda?/^ ' • 
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' The President : About 6>iothB of a second. 

Mr. Dallmejer : In all the calculations I have made, I find 
that 4*33 divided by the aperture gives the separating power. 
Thus 4*33 inches separates i". 

Mr. Stone : Your data agree most closely with those of Mr. 
Dawes. 

The Astronomer Royal : This is a critical point in optics. 

The President: If this relation of aperture to dividing power 
be not true, the undulatory theory is upset. This is no proof 
of its truth, but it is as well to know the consequences. 

Mr. Dawes : I don't know how silvered glass mirrors act as 
to the amount of light reflected, compared with that transmlitted 
by refractors ; but if the light be less, the discs will be smaller. 
. The ABtraaonier Royal : It is the diameter of the first ring, 
and' not of the -discs, which should be measured. 

The President : Afi;er having passed his life in trying rfe'fractots, 
Mti. DcMVCB is tiow, if health be spai*ed to him, about to invtfsti- 
gate the properties of reflectors. Mr. Browning is going' to 
foorniah 'him 'With a i34nch mirror, and I have no doubt Mr. 
Dawes will obtain most important results, and greatly enlarge our 
"knbietedgef'as^^- to 'the* merits of reflectors and re&actors. If it 
tutiF^0ttt'4ihati^flectDi» equal or surpass achromatics of the ^me 
-apertuj^ diidn'gd'ad^^bye to refractors. 

>- 'Mrj PcDVoaft: i went to buy a silvered glass reflector -from 
Steiniiieilf bhtrhe disaoaded me from so doing, and got mb uy try 
i^nejBMfihiitTefcactOBSi^ ...... 

J jTlife PreaL^nt*: Mr. De la Rue had a 13 -inch silvered mirror 
w front ^Steinheiltithix^h idid not equal his own, made (xf e|)e^ti^ 
'in6lHii3)^ia»fljlie'isaiowJ having one ground by Mr. Wi^. ' - ^ '^ ' 
•^nfFherdifi^usaioilmdW (terminated, and Mr. Alexand€6^' £l@t^h6l 
gain&'ian^^tofed cji6c6«mt'of S(yme results as to the k^^ktofike 
.^^bvwTiirep^iA^o^. J>IC' appears that eye observatiiojUtf'^f^ these 
'TBetedrS'hdv&>]!ulei»>ziecenkd since 902 down to 1833, lis miny-^s 
1 3 of their recurrences having been noticed, from whilih'^^perkd 
ot'a!oHD)a(l'io|iefitiki7dnQf el century has been deduced, afidthis^chorac- 
teriBdtG'byeleieaiabied osi to predict the shower of Nov^tiib^ '1866. 
•As the firig^ikBQCirn'display was on the morning of th^^t^h October 
902, N.S., and the last on the morning of Novemb^ rfth; i966, 
the date di the sliowerihas pr(^essed 27 days in a^^^recurr^ences, 
or ncdtflyt'ii vday each' time. Thus the dates are i^istth November 
(.799/; 1 3lh cISbrember .1 833 , and 1 4th November 1 866, proving 
:the>^astMiiioi]ftiealv(>hazacter of the display beyovtd a di^ubt, and 
that they are a stream of bodies revolving round the^Sun. ' We 
may expect 'the shower again next November, \pgX it wifl be a 
little later. The Earth arrives at the same longitude about 
6h. 4801. on the morning of the 14th; but other caueea retider the 
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Bhower more likely at 7h. 30m. — just at daybreak here— so that 
"we may not see it well, as there will be a moon shining, but in 
America it is anticipated there -^ may be a iine view. At the last 
display, one of the brightest meteors occurred at the latter part of 
the shower, about 2h. 45m., and left a remarkable luminous 
streak, which was seen at Glasgow in Ui-sa Major. The meteor 
itself was not observed, but the singular convoluted track of light 
remained visible for a considerable time. Other observations 
were made on the same meteor. At Aberdeen, Mr. D. Gill, 
assistant in the observatory, traced the luminous track from 
Pollux to Aldebaran, and after the meteor^s disappearance the 
train changed its form and encircled the Pleiades. If we draw 
lines in these directions from Glasgow and Abei^^een we shall find 
they intersect at 5 1 miles above the town of Dundee. Another 
account was received from Mr. Backhouse, at Sunderland, who 
missed seeing the meteor, but saw its train at 2h. 42m. half-way 
between a Cephei and a Cygni. In two minutes it changed its 
form and remained visible for twenty minutes, but was low in the 
mist. This is worthy to be compared with the other observa- 
tions, and the lines of sight meet at 57 miles above Dundee, 
giving a similar independent value for the height. Profeescwr 
Piazzi Smyth, who describes the star shower, says there must 
have been a fine meteor at 2h. 41m., as he saw a streak of light 
between a Ursa Majoris and a Ursa Minoris. This is rather 
wide ; but if we take the position as before determined, we find 
it would be projected on the sky at Edinburgh midway between 
those two stars. Another confirmation is derived from the place 
given by Mr. Barkas at Newcastle. This is the only case 
recorded which admits of comparison for distance, and it is rather 
surprising that with such a number no more cases have occurred 
for discussion. 

The general character of the November meteors appears to be 
that they are planetary bodies passing through the higher regions 
of our atmosphere, and producing light and heat from their impact; 
but how is a mystery, and the spectroscope ha» at present given 
no definite results identifying the light with any earthly fiames 
— unlike the August meteors, which difier entirely from the 
November ones by presenting a definite yellow line, sometimes 
mixed with a diffiised spectrum, and sometimes resulting from 
the feding of the difiused spectrum. This is the line due to 
Sodium. What the November meteors contain we shall perhaps 
learn from the use of the spectroscope and telescope another time. 
It is difficult to understand why the former was not applied at 
Glasgow on such a persistent streak as the one described. 
Mr. HerscheFs remarks were illustrated by drawings of the 
appearance and course of the meteor referred to. 
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The folloiving paper was read by the author :— 

Notes on some Drawings of " Mars^'' made duiing^ the recent 
opposition : by Mr. John Browning. 

The thirteen coloured drawings of Mars now exhibited* to the 
Society were made with Mr. Barnes' 8^-inch silvered-glass re- 
flector. They represent the planet as it appeared at various 
times between December 29th, j 866, and February 24th, 1 867. 

These drawings have been shown to Mr. De la Rue, who had 
no trouble in matching two of them with his own two exquisite 
drawings of the planet. Mr. De la Bue's drawings, which were 
taken by the aid of his 1 3 -inch meta] speculum, of his own make, 
contain more detail ; but Mr. De la Bue expressed his opinion 
that Mr. Brownie's drawings were valuable from the number 
obtained. 

The author made nearly thirty sketches at the telescope, but 
copied only those that were made when the air was tolerably 
st^y, and the definition so good that he could work well* with 
high powers. 

When several sketches were made on the same evening, they 
were made at intervals of two hours if the weather permitted. In 
only one instance he billed to perceive that the form of the 
markings was permanent, due allowance being made for the effect 
of perspective in foreshortening them as they approached the edge 
of the disc 

It is highly probable that, in the view of the planet taken on 
February i6th at 6.45, the two pointed markings on the extreme 
left, one above and the other below the equator, would have been 
seen imitedif they could have been observed when they were on 
the centre of the disc. This drawing would then have agreed 
pretty closely with one of Mr. Dawes* views, engraved in ^the 
Astronomical Register for September 1865. 

The colour of the body of Mars was found to vary fi-om rose- 
nxadder to burnt- ochre, tiie colour appearing ruddiest when there 
was most mist in our atmosphere. The comparative absence of 
the ruddy colour towards the edges of the disc of the planet, 
I4r. Norman Lockyer has ascribed to the presence of clouds in 
the planet's own atmosphere. 

Mr. Huggins, in his paper on the spectrum and the colour of 
Mars,f has referred the absence of colour at the edges of the 
planet to some peculiar effect of the surface of the planet itself. 

That the ochreish colour is due to some peculiarity in the sur- 
face is almost proved by Mr. De la Bue's drawings of Mars, as in 
these are. seen markings of an ochreish colour with definite 
outlines. 

* Six very largo drawings wore also displayed on the walls. 

t Ast. Heg. No. 52, p. 79. 
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The colour of the dark markings has been described as greenish 
cm: blueish-grey. They always appear blueish-grey to Mr. Brown- 
ing, and this colour he has depicted them. Occasionally the 
North polar ice has been shown tinted with the same colour. 

He examined the spectrum of the planet with a direct vision 
spectroscope. The spectrum of the dark markings presented no 
distinctive peculiarity. This would surely prove the entire 
absence of a blue or green shade of colour in the markings, as it 
has been found that if white light be reflected five or six times 
firom surfaces of metallic silver and then received on white paper 
it will be strongly tinged with a chocolate colour. Yet if the light 
reflected from paper thus illuminated be examined by means of a 
spectroscope, no appreciable difference will be seen be^weei^^the 
spectrum of this light and that of white light. In consecme^ce.qf 
tj^^ effect of irradiation, the outline of the North ppl^,:^ 9?^^^ 
not be satisfactorily made out. . ^.,u, .,. 

Faint white spots were frequently seen to,^.ppear a^ ]^^.4^^) 
and as these spots approached the edge of the disc they increiEksed 
in brilliancy until, when nearly at the extreme edge of the disc, 
they almost rivalled the polar snows in whiteness. The white 
cloudy patches had never any definite <mdkiesJ^^ '^l^heyivfere 
generally nearly circular in form, and they al^ys appeared in the 
region of the equator. , v;^ 

One of these white cloudy spots is shown in the sketch taken 
on February 8th, at 10.30. The spot ift r^es^ied 'pfia^&g off 
^p left-hand edge of ^e disc. Mr. De ]iv'finie>^ha9/(ihdwn'^'&e 
i^aA' markings near the South pole as darl<fest^tot^dsr fh^ ^d|fe 
i'earest to the centre of the planet, and Jusjt l^i^w' t^Jiy^^j^g^' pJTIa^ 
^hiimiA^n^ the ruddy colour of the b(^y;is*m?ip^..fwt^r,4?^ 
itdsmoartr tO'the equator. ^ ,•• \\:-n t-j.;i.-i//s eisw \AT 

■'Vb^i'^t&¥frk\x\^ saw these appearances di^incMy;^- j^-nioim i^jonrj 
; tn^the a Awing taken on January 28 tfi,;k<f^|b.y ^ ^i^ 
b^^^.v^U be seen at the edge ofthe .^irt.ma?^]^^^ 
&wt&.i)pW these breaks forming a se]W^rP^%bt.^^^,jQw^fJ^ 
tiki8ii(pd[eiii< .Mv. Barnes made a sketch -^ all ithei<tel€mopaiW£liouft 
s^&^'Mfi Browning's; and as, wif^^ tii^ Je>x0^iicnii>>f :k(^tg%f 
^iflTei'eiftfe iii the angle given to these light str^ks, th^^JJwa^feifiy 
agi;e94,,ther^,can be no doubt of their ,|ir.Atb;' ;;' 1 p .f,H'!>.:,L'nif^ 
viiQ»i<ttQf^>li8t'Pf March, at 7 p.m., a^„.^^ j^pp^ii^i^ <^ ifel^ 
mdiidRtiMlipcMsition shown in 'the sketch .taken (on^Eel^ifulurjira^arG^ 
fit V*^-M.ywtt3s- obtained. ^>'' -i ^i. i ■ K>.'*i'.i .r' i '-^ 

'VXhisrindttdes 35 rotations, and would givi^a* Vdbcitfbf rcvdl.ti^ 
tibn.,t9,,|i^ planet agreeing within 44 ;^econ,^,/:yiriJ:|x^^^^^^ 
Madler's determination. [;.' ^0 

' In'i^ese two drawings, the mark usually 4;Ariil6dithe;hiOuvT*^las8 
mark is represented as having just passed the c^il^*e o^lhe ike of 
the planet. 
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Mr. Barries has made sketclies coi^esponding with nearly all 
these drawings, and agreeing with them in all the general 
features. 

Mr. Browning add^d that it would be found that while his 
drawings agree admirably with Mr. De la Rue^s and tolerably 
with those of Mr. Dawes, they have but little resemblance to 
Father Secchi's, and none at all with Beer and Madler's. 

The President: This is a remarkable case of professional pur- 
suits and recreation taking the same direction. Except Fraun- 
hofer, I hardly remember a person whose business it was to niake 
instruments, employing them for observation as his amusement. 

Mr. Stone : Has Mr. Dawes measured the ellipticity of Mars? 

Mr.' Dawes : I have measured it carefully, and find no differeiioe 
whatefei^. • ' 

^ Mr. Browning: 1 have tried to measure it with a cob\v'e!b 
micrometer, but can detect no ellipticity. ;'■'' 

^^hii m^itig then adjourned. ' 

■ *''^ '- COBBfiSPONBENCE. ' 

) . N^B^r-rrlW^e dojPM^tihold ourselves answerable for any opinions).. 
r I ,1. .. r... ,u., .^:i^p.rQssed by our correspondents. , , ^., 



. THE NAUTICAL ALMANAC. ' 

.1 . ,^Q>.3:fCB jEJ>;fe'yo^ OF the astronomical registje;b,j i, 

:.'SiTirfi>]ikvp.M a^bH^^edge an error in a letter of tdine which iippeai^f^ 
va .9t rf^^njtji^u^l^rc^^.X,, there remarked that <'the column of l^Cf^ODj^ 
{>A2aUaxes.Appe^r^ ^9^ drawn up with little-care in our otKerwifie all out 
pei^JTect Afrtiron^mieSi "fephemeris ; " subsequently, in support o'f this'^er^^, jt 
^BtH- a4ist^l)¥^n^kib#sf ^emed, as I supposed, from the Kattt^^oei'AilAia^d; 
They were extracted from Dietrichsen and Hanna/s AhnflCnad, thenaartoren^H 
mical information. ^^I^ ^whlid} is known to be taken from. ,^.Na||l^cal 
4Jnffl>fy^-f.^ ^d» Jljpw^vef, that the compiler of this part oi!Pr.^ifd,H.*s 
Ahpanac had. toi unknown reasons, gone out of his way to introduce miatter 
ri6Vttoii^tniWib6i[rAiVf^ and that in V6me^^i^-J 

^^l^lb'^nii^i^^'he^li^-i^'i^^ at the series of erroneous ^u^ I< N^i^Md 
toi fiAs/iuiiJepagiSftl'ibr^iiy Ikaying quoted these numbera irillihoutfjJBUQilusUgp 
Wfertling «ie(tlifr>Se^j3^ Alfaaiiacfor 1866 (of which I h«<iMo opRT Vi^)« 
I ff^Vi^ ^Vf.^^^^^ improbability (i), that th^ CQCcypflerp^ 

the smaller Almanac 'should try to improve on the larger one; or (2).^ 
supposing this, that so stip^r^dccurate a person should n'dt be' iibler t6^5ai- 
e^^mtm ektHent^ We i^tt^ed-^U of which could h^e 'b^rt'i«)i»k*tly 
dDliennii(itdoby aAy'tme^f^aiupiaitited with the elements of ^mQtbfi^adnc^is 
about a quarter of an hour. It appeared far more probabld; to>/.me, ;,(o|t 
rathe^, 1 ijiev^y.for.^. i]aoment'jioubt«i) that this column, which for ceifain 
dates has no "practical value', had been left to some junior calcula^r of the 
Nai^tidal Alniaii^ ofRcfe, and the work of calculation some-v^hjlt p^t^urictdfiiy 
effected. ■ -^ " ' • >-''•' 

<l liav«)toithfliAk Mi;.' I^nfop^ pointing out the mistake Iiili4>4Efide,'and 
thug^|B)r4i«g.metfee,opp9rtttnity of correcting it. ., , 

Believe me, Sir, yours faithfully, 
Woolwich: May 12, 1867. RICH. A. PROCTOR 
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THE *'HARFJEaT" AND THE ''HUNTEIfB'* MOON, 



TO THE EDITOB OF THE ASTRONOMICAL REGISTER. 

Sir, — Some time ago questions were asked in your journal concerning the 
"Harvest Moon" and "Hunter^s Moon," and the replies given were, I 
believe, all to the effect that the Harvest Moon is the full moon occurring 
next before, and the Hunter's Moon that occurring next after, the time of 
autumnal equinox. 

I believe at the time that I had somewhere seen a statement at variance 
with this— giving, iu fact, the Harvest Moon to the full moon occurring 
nearest to the time of autumnal equinox, and the Hunter's Moon to that 
occurring nearest to the time of vernal equinox. The thing is of no great 
importance ; but having lately chanced to light on such a statement, a refe- 
rence to it may interest some of your readers. 

In Knight's "Companion to the Almanac "for 1828, there is a paper 
(author's name not given) on the " Celestial Phenomena of the Year." The 
writer says : '' Two other peculiarities of the moon that occasion a good 
deal of speculation among those who are ignorant of the causes, are * the 
Harvest moon ' in September, and * the Hunter's moon' in March ; the former 
of which, when near the fcdl, rises for several nights at nearly the same 
hour, and the latter, at the same age, is equally remarkable for the difference 
between the times of its rising." The writer goes on to explain the cause 
of these phenomena ; but, as it is well known to your readers, it is not 
necessary to make further extract. Arago also distinctly calls the hunter's 
moon " that fiill moon which occurs when the sun is near the spring 
equinox " ('* Astronomic PopulaireJ* vol. iii., p. 633). 

Your obedient servant, 

Greenwich: May 11, 1867, W. E. 



METEORS AND COMETS. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — The meteoric shower of April 20 was not seen in this neighbour- 
hood, owing to the cloudiness of the night at that time. I was much 
disappointed. 

The other showers (besides the August and November ones, the import- 
ance of which all are now alive to), to which our attention is called by the 
elaborate and interesting paper of Dr. Weiss, my translation of which you 
printed in the last number of the Register, are, I think, those of January 
and October. Of the former I wish to say a few words. 

In the year 1865, Mr. (now Professor) A. S. Herschel observed, on thft 
night of January i, a considerable number of meteors of the apparent size 
of stars of the second and third magnitude, and one equal to Jupiter. Of 
1866 I have not seen any account, as the British Association Report is not 
yet published. But Mr. Birmingham, of Millbrook, Tuam, Ireland (the 
discoverer of [TJ Coronse) writes me that on the night of January z last, 
1867, he observed a number of very fine ones, and that "they had a de- 
cided radiant between 17, C* and the head of the Dragon." 

You will have remarked that Dr. Weiss calculated that on January 3 
the Earth passes through the plane of the orbit of Comet II. 1792, very near 
its descending node ; our distance from the comet's orbit being only 0*073 
of the Sun's distance, and that the next day we are three times nearer than 
that (little more than two millions of miles) to Comet IV. i860, in its 
ascending node. 
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That comet was discovered by Tetnpel, at Marseilles, in i860, October 23. 
His description of it was that it was of the diameter from 3 to 4 minutes ; 
the light not uniform, but scattered like a small cluster of very delicate 
stars, insomuch that he was for some time doubtful whether it was really 
a comet. It was an extremely faint comet, and very imperfectly observed. 
The inclination to the ecliptic, according to the last calculations of M. 
Valz, was about 28°. It is curious that of Comet I. 1866, Tempel, who 
discovered it (in 1865, Dec. 20), remarked that it also resembled a small 
delicate star-cluster, "perhaps made visible by its uncommonly quick 
motion." I remain, Sir, yours faithfully, 

Greenwich: May 14, 1867. W. T. LYNN. 



METEORIC GAS. 



TO THE EDITOE OF THE ASTRONOMICAL REGISTER. 

Sir, — Some remarks were made last night, at the Royal Institution, by 
Professor Odling, in a lecture on the Absorption of Gases by Metals, which 
I thiuk will interest all your readers, however bare my recital of them 
may be. 

Chemists have found that certain metals have great power of absorbing 
into them divers gases in a very high condition o£ pressure. These gases 
appear kneaded into the metallic atomic interstices, if such an expression 
may be used, and can be expelled therefrom by suitable means. The 
metals especially sympathising with gases, in this way, are Platinum and 
Palladium. 

Iron entertains similar sentiments in a less degree, and associates with 
itsielf chiefly hydrogen. Some native specimens of meteoric iron having 
been subjected to the necessary treatment, yielded up a volume of gas sub- 
stantially identical in composition with the gas habitually yielded up by 
terrestrial iron ; whence the lecturer concluded that whatever part of the 
universe the meteoric iron may have come from, there is a substantial unity 
of at least chemical character, in the cosmos, hydrogen gas existing beyond 
the limits of the earth's surface and atmospheric envelope. 

Your obedient servant, 

Junior Carlton Club : GEORGE F. CHAMBERS. 

May 18, 1867. 



GAMMA VIRGINIS. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER 

Sir, — ^With your permission, I should be very much obliged if one of 
your correspondents would supply a novice with a reliable recent measure 
of Gamma Virginis. On the 27th ultimo, I made my first complete double- 
star measurement, by attempting this celebrated star, though, from its small 
distance, I apprehend it is rather a trying one for a beginner. These are 
my results with a position wire micrometer by Simms, attached to a small 
but completely mounted equatorial by Ihe same maker, of 4-inch aperture, 
the Position with a power of 75, and the Distance with that of 102, the real 
powers being, however, about doubled by the interposition of a ** Barlow 
lens." 

Position Obs. Diet. Obs. Epoch 

i63°'5 10 4"'64 7 1867*32 
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The distances are double measures, taken on each side of one wire left 
fixed at zero. 

I am the more induced to give this measure (with your permission), as 
one of the appendices to the Speculim, HartvoeHtanum contains a predicted 
orbit for some years in advance, founded on calculations made by one of the 
sons of the late lamented Admiral, Captain Henry Augustus Smyth ; and 
one of the epochs is for almost the identical date on which the above attempt 
was made, and as there is a very close agreement between the two, Gaptam 
Smyth's prediction is here given. {Spec, Hartwell, p. 452.) 

Pos. Dist. Epoch 

.i63°-5 4"7o8 1867-34 

Looking at the general run of recent measures, as given in Mr. Brothers' 
most useful catalogue of binary stars, I am inclined to think my distance is 
too great ; indeed, I should not have troubled you with this crude attempt^ 
were I not anxious to call attention to this prediction, and I am looking 
forward with great interest to the confirmation or otherwise of Captain 
Smyth's calculated position and distance. 

In conclusion, I should like to take this opportunity of making an inquiry. 
Who is the "poetaster," the " rhymester," the " brackish poet," the "galley- 
poet,*' the " salt-water poet," whose " brackish-rhymes,* " gfifcU^rl^ymfip," 
galley-stave heroics, directions for finding the constellations, are so copiously 
quoted in the second volume of the Celestial Cycle ? Is the author the late 
worthy Admiral himself? Do not the following words, from the note, 
vol. i., p. 435, rather lead to the inference that he is the author ? "If the 
tnemorial verses are found deficient in attic salt, they may lay claim to being 
brackish.** . ^' 

1 am, Sir, yours obediently, 

Edgbaston: May 7th, 1867. (^EOR0E mmif. 



DIAPHBAGM8. , 



•7 >. 



TO THE EDITOR OF THE ASTRONOMICAL H|:€FISTER. 

Sir, — The use of diaphragms for cutting off the marj^Hal parts of the 
apertures of telescopes is more commonly necessary with reflectors of coii- 
siderable aperture tiian refractors. To the former they lare more or less 
indispensable for moderating the light, or removing the false glare which 
usually surrounds the discs of large fixed stars. A very valuable , contrivance 
was some time ago applied to refractors for this purpose, by Mr. Alfred 
Brothers, of Manchester. An elastic band of india-rubber is attached by its 
outer edge to a couple of brass rims, one of which is fastened io the tube 
aijid the other left free to revolve oyer 180°, in doing which the free edge of 
the elastic is wrinkled and expanded so as gradually to cover up the object- 
glass, the orifice of the elastic continuing central and circular to the last. 
As this form of diaphra^ is applied at the opposite end, of the tube to 
where the observer is stationed, it is necessary to have some mechanical con- 
nection by which the brass rim may be made to revolve, and ihe means of 
knowing the precise aperture employed. 

The object of this communication, however, is to explain another mode of 
applying the diaphragm, which is applicable to reflectors and refractors alike, 
whatever may be their apertures. 

Instead of placing a large diaphragm to intercept the light before reflec- 
tion, I use a much smaller one, which does it afterwards. In order to this, 
I had two narrow slits sawn on either side of the short tube which carries 
the adapter and eye-piece of my reflector, and a strip of brass plate an inch 
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tmd a h&If wide made to pass tlirongh smootMy. On tliU pints ia a tow of 
holes OT diaphragms, carefully graduated, and numbered to represent aper-* 
tores at the mouth of the tube from five to twelve inches respectirely. A 
spring is inserted within the tube, [o receive notches along the edge of the 
brass plate, which as they pass indicate that the diaphragm in use is precisely 
central with the opening. The auccesa of this contrivance ia quite pprfect, 
and the convenience of it much greater than any other plan that T have yet 
tried. I find it necessary, in order that the darkening of the field of view 
jnay be equalised, thsit the diaphragm slide should he inserted as fer ns 
may be convenient Ibr this purpose from the ejB-piece— 8 or 10 inches will 
be found sufficient. 

If thia mode of applying diaphragms should prove on eiperiment to an- 
swer well for refractors, ^e elide containing them could be immediately 
within reach of the observer, instead of hia apparatus being placed at ibo 
other end of the telescope. 

Diaphrngm slides also might be provided, for eiperlmeotal purposes, cor- 
taint^ centml stop* and openings of various forms and sizes, as might 1 e 
thought neceeaary for delerminatioD of magnitudes, and the mora perfect 
dtftMHcm or tepuation of c«leatJal objects. 

I am, Sir, jonrs faithfollj, 

^mtB^iunt May-14, \%6j. F. BIBD. 



TO THE EDITOR OF THE ASTKONOMICAL REGISTER. 

Su'^ — Kaowing that the AsfronoTtacal Bfgisler circulates largely among 

my bititlrer ?ellowa of the Royal Astronomical Society, I am anzioos to 

caJl their serious attention to the retaxa which we obtain, in a literary 

point of view, for our entrance fee and annu 

well known, an entrance fee of three guineas 



tli 

t^me. I know that I 'shall be told tlmt : 
mathematJciaii, and a man whom we ought 
by having for at) editor at all. I have bear 
on a similar oceasion before now, but it is 
siity pounds' wowh of hia eminence in th 
Bhillings' worth ? Nay, do we get siitj pe 
nolate a single p.iper, or do more than rcpri 
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author ? And, if this be the ca^e, of what conceivable nse is his eminence 
to us, who merely want an efficient editor ? However, the " Monthly 
Notices " (well, badly, or indifferently edited) we do get — ^and nothing else. 
Our " Memoirs " we are compelled to buy ; and this is the point to which 
I would earnestly call the attention of my brother Fellows. Our Council is 
liberal enough when there is any " eminence " to be rewarded ; if observa- 
tions are to be reduced ; if two medals are to be given, in defiance of our 
bye-laws — et id ffentu omne ; but to us, mediocrities, the mere ordinaiy 
Fellows of the Society, this liberality is by no means to be extmdea. 
Our Transactions are sown broadcast in the way of gifts to outsiders ; but 
we, with whose money they are produced, have to pay foe them twice over 
if we require them. And, apropos of this, I should like to ask any member 
of the Council of the Royal Astronomical Society who may read this, 
whether he as an individual, or the Council as a body, is aware that the sets 
of our " Transactions " presented to an individual, whom I may penphrase 
as a distinguished scientific person, are disposed of by that person to a 
second-hand bookseller, and advertised by him for sale to the general 
public ? And, further, assuming that such a fact were substantiated to the 
satisfaction of the Council, whether they would feel justified in continuing 
to supply the person referred to with books (which they withhold from the 
paying Fellows of the Society) for such a discreditable purpose? It was 
my intention to have given a detailed list erf the publications of other 
learned societies — ^to have shown how the Fellows of the Boyal Society 
obtain for their 4I. the 4to. " Philosophical Transactions," with its 8co or 
900 pages, and 30 plates, and the ** Proceedings " with its 500 pages— 7 
how the Fellows of the Linnsean Society get their " Transactions,*' of 400 
pages, with 40 plates, in 4to., and their " Journal ** of 400 pages and 20 
plates in 8vo., for their annual 3/. — how the Fellows of j the Microscopical 
Society actually receive x6«. worth of "The Microscopical Journal" in 
return for their gainea a yeai; — ^how the Geological Society issues its 
" Quarterly Journal," and so on. But to do so at length would only fill up 
your columns unnecessarily, and could scarcely strengthen much more the 
assertion which I unhesitatingly make, that if the object of any one can 
conceivably be to join a scientific body in which the maximum of subscrip- 
tion is combined with the minimnm of return for it, he had better at once 
become 

A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY. 
May 8, 1867. 



VABIABILITY OF a CASSIOPEIJE, 

Results of Observations in 1867, between February i and March 29. 

By W. R. BiRT, Esq. 
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Variability of a Cassiopeice. 139 

The star appears to retain its character of irregularity of variability. 
Upon projecting the light curve, it is seen that while there is an upward 
progression more or less regular from the minimum (?) of February z to the 
maximum of February 28, and as regular a downward progression to the 
minimum of March 25, the curve is irregularly inflected— judging from 
the few observed points — especially in those portions where observa- 
tions were most frequent, a feature often noticed in my observations of 
1859. The almost sudden alternations of brightness — ^by no means a rare 
phenomenon in 1859 — have been occasionally observed, a has only on one 
evening exceeded jB in lustre, and that but for a short time. When near 
the maximum it did not exceed $, but was registered as being equal to it : 
at the same time /3 was suspected of exhibiting rather more than its usual 
brightness. A similar suspicion is mentioned in my paper, vol. xx. p. 40 
of the Monthly Notices of the Royal Astronomical Society, December 1859. 

During the period between the minima of February z and March 25, the 
star has not attained to the brightness of 7 ; the range is accordingly less 
than in 1859 by about cii magnitude. 

The magnitudes used for the comparison of a with fi and y are those of 
Sir John Herschel, appended to his Cape Observations — viz., 7 2*52, fi 2*63. 
Sir John determined the magnitude of a to be 2*57, i.e. between the two. 

The following are the recorded magnitudes of /3 and 7 : — 

$ y 

Argelander 2-2 2*3 

Greenwich Catalogues (Argelander) '. 2*3 2*0 

Astronomical Society's Catalogue . . • ^'3 3*o 

British Association Catalogue . . • 2*5 3'o 

Sir John Herschel (Cape Observations) . . 2'63 2*52 

Badcliffe Catalogue 2*9 2*8 

The want of accordance in these determinations is curious. Especially the 
greater differences in the magnitudes of 7, amounting to a whole magnitude. 
Argelander, Sir John Herschel, and the Badcliffe observers agree best in 
the difference of lustre between jS and 7, viz. 0*1 magnitude; but the order 
of brightness is reversed. Sir John Herschel and the Badcliffe observers 
making 7 the brightest, and Argelander /3. The values given to fi and 7 
by the, Badcliffe observers are very low. The British Association Catalogue 
gives 7 as half a magnitude bdow /3. Do these differences point to varia- 
bility in both stars ? 

The remarluible phenomena recognised by means of the spectrum of 7 
is not without interest in connection with the above determinations of 
magnitude. The authority for 7 having been seen as a third magnitude 
star would be valuable. I have often thought, both in 1859 and at present, 
that 7 is nearer a second magnitude. Oenerally, I see it brighter, some- 
times much brighter than fi, and usually at a steady brightness. I have a 
strong suspicion that fi varies slightly. Has 7 been gradually getting 
brighter, but so slowly as to have escaped notice ? The low estimates of 
the Badcliffe observers may probably depend on the scale adopted. 

My estimates of the lustre of a depend upon those of the stars 7 and fi, and 
if 7 be now really brighter than determined by Sir John Herschel at the 
Cape, they are all too low ; relatively y however, to 7 and i3, the^ may mostly 
be depended upon. If iS slightly varies, its variability is nuxed up with 
that of o^ which in 1859 did not exceed 0*3 magnitude. 
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DATE 


Principal Occurrences 


Jupiter's Satellites 


Meridian 
Paasi^ 


Sun 


16 
17 

18 
19 


h. m. 

< 

i6 54 ( 


Sidereal Time at Mean 

Noon, 5 37 8-6 
Full Moon 


Sad Sh. I. 


h. m. s. 
14 51 


h. m. 
Saturn 

9 27*8 


Mon 


Declination of Saturn 
- 150 i' 38" 






9 23 '6 


Tues 


1353 


Near approach of Moon to 
p» Sagittarii (5^) 


ftnd Oc R. 


15 22 


9 19 5 


Wed 




Meridian passage of the 
Sun, cm. 558. after Mean 
Noon 


IstEcD. 


14 2 21 


9 15-4 


Thnr 


20 
21 




1st Sh. I. 
n Tr.E. 
„ Sh.E. 


12 37 

13 40 

14 56 


9 11*2 


Fri 


12 51 


Conjunction of Mars and 
Kegulus, 8m. '2 VV. ' 


1st Oc R. 

3rd Kc. I). 
„ OcD. 


" 5 „ 
13 5 8 

H39 


9 7« 


Sat '. 


22 
23 

24 

25 

26 

27 

28 
29 

30 


18 25 

17 28 
23 

^ 1 


Ck>nj unction of Moon and 
Jupiter, 2° I'S. 






9 30 


Sun 




4th £c. D. 


15 2 13 


858-9 


Mon 


C Moon's Last Quarter 
Moon'ti libration — greate t 
portion of the 24 E. quad- 
rant vidible 






8548 


Tues 


• 


2nd Ec. D. 


12 32 10 


8507 


Wed 


... .1 
'. 1 








8 466 


Thur 


- 


«nd Tr. E. 

Ist Siu I. 
» Tr.L 
„ Sh.E. 


12 3 

13 lA 

14 20 

'5 33 


842-5 


Fri 






3rd Ec. D. 
Ist Oc R. 


13 33 14 
13 54 


8384 


Sat 


17 50 


Ck>nj unction of Moon and 
Venus, 40 9' N. 


Ist Tr. E. 


II 13 


8 34*4 


Sun 


"45 


Conjunction of Uranus with 
the Sun 






8 303 


July 

Mon 










8 26 2 



( H2 ) 



THE PLANETS FOR JUNE. 



Mercury will be well situated for observation during the latter half of 
Jane, having a great northern declination ; during the last ten days the 
planet sets about an hour and a half after the Snn. 

h. m. s. o / 

ist RA. 4 38 47 DecL + aa 54 Diameter f'o 
15th „ 6 45 29 „ 25 3i „ 5"-6 

Veniui continues to be a morning star, and passes the meridian at about 
five minutes to ten h.M, at the beginning, and about half an hour later at 
the end of the month. 

I St RA, a 3» 35 DecL + 13 9 Diameter i2"-o 

15th „ 3 39 19 „ 18 3* M ""'4 

Illuminated portion of the disc of Venus, 0*885. 

Mars may be observed in the evenings, setting about midnight at the 
beginning, and about an hour ^rlier at the end of the month. 

ist B.A. 9 25 12 DecL + 16 42 Diameter 6"'4 

I5tli » 9 5S 18 » 13 59 I, 6"-o 

Illuminated portion of the disc of Mars, 0*919. 

Jupiter rises shortly before one o'clock in the morning at the beginning 
of June, and about two hours earlier at the end of the month. The planet 
remains about ten degrees south of the equator. 

ist B.A. 22 34 31 DecL — 10 2 Diameter 4i"'6 
15th „ 22 37 40 „ 9 47 J „ 43"o 

Saturn continues well placed for observation, although at a low altitude, 
and is visible most part of the night. 

ist R.A. 15 10 12 DecL — 15 15 Diameter i8"*o 
15th „ 15 6 46 „ 15 3 »» ^7"'^ 

Dimensions of Bing — Outer Major Axis, 4i"'5 ; Outer Minor Axis, 15"* 5. 



INSTEUMENTS, &c. FOB SAT.K 



These Notices, which are restricted to two lines each, are inserted free of charge to 
subscribers : applications respecting prices and other particulars to be made to the 
Editor, with a stamped enve ope for reply, without which no anstDer can be sent. — For 
Advertisements with prices and more complete details, a small charge will be made. 

N.B.— It is particularly requested that we may be informed when instruments are dis- 
posed of, in Older that the notice may be withdrawn, and fruitless applications 
prevented. 



Acbromatio Befractor, 6*4 in. ap. 8^ ft. focus, by Merz, Equatorial and 

clockwork by Trottghton ^ Simma, [73] 

Acbromatic Befractor, 4 in. aperture, by Cooke ^ Sons ; equatorially 

mounted, complete in every respect. [1^] 

Acbromatic Befractor, 4 in. ap. 5 ft. focus, by Dollond; equatorially 

mounted. Powers up to 400. [87] 

Gregorian Beflector, 4I in. ap. 2 ft. focus, by Dollond, 4 powers, 50 to 

200, finder, &c, on brass table stand. [63J 

Achromatic Object-Glass, 4|in. ap. 62 in. focus, by Sluffg, with brass 

cap and receiving cell, for mounting on tube. [86] 



( 143 ) 

Silvered Glass SpeotQum, lojin. diameter, 7 ft. focal length, of excel- 
lent quality, by Mr, WUh, in wooden tube ; price moderate. [101] 

Transit Instrument, 3f in. ap. 5 ft. focus, Ys fitted with agates for 
mounting on stone piers. [29] 

Two Bquat<Mnal Stands, for 5 ft. telescope : with circles, &c complete. 

[99] 

Equatorial Stand, for a 5 or 6 ft. telescope : 1 3 in. circles,^ divided on 
silver, to 10^ of space and 4s. of time. — Has never been used. [65] 

Transit Instrument, ap. 2 J inches, by JoneSy Charing Cross : with three 
circles, divided on silver. [98] 

Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 
in. circles, reading to minutes. [66] ' 

Speculum Grinding Apparatus, capable of working a 7 ft. speculum : 
with tube and fittings for a 9 in. Newtonian. [57] 

Observatory, "Wooden, remarkably well constructed, 10 ft. sq. [103] 

Becreative Science : and the first three volumes of the Fhotographio 
Journal : price very low. [30] 



INSTBTTMENTS, &o. WAITED. 

Astronomical Clock, not xerj first-<;Iass ; price low. [66' 

Equatorial Stand, for a 5 ft. Kefractor: graduated circles. [35 

Brass Tripod for a 2 ft. Telescope : condition not material. [106 

Transit Instrument, 2 in. ap. 1 8 or 24 in. focus. [71' 

Transit Instrument, i^ in. aperture, about 20 in. focus. [102 

Monthly Notices of the Boyal Astronomical Society, Vol. 3. [26' 

Monthly Notices: VoL 5, No. 12. [82^ 

Bartholomew Frescot on the ITniverse, published 1823 : a copy wanted, 

in good condition. [84] 

Galbraith's Mathematical and Astronomical Tables, 2nd edition. A 
. good price will be given for a clean copy. [^05] 



BBIEF COBBESFONDENOE. 



Solar Eclipse. — ^If Curtosus can obtain no belter reply, he will 
find on referring to Grliillemin*s work. The Heavens, p. 175, that there will 
be no total eclipse of the sun visible in London during the present century. 
The eclipse of the 19th August 1887, it is there stated, will be total in the 
north-east of Germany, the south of Bussia, and Central Asia. I suppose 
it may hence be inferred that it will not be total in any part of Great 
Britain. G. J. W. 

The Nautical Almanac. — May I be allowed to notice in 
your pages a rather singular mistake in the I^autical Almanac for 1867, p. 
486, in which the opposition of Saturn is stated to be on April 29th, at 
7h. 49m., instead of May nth, at i2h. 27m. E. B. E. 

[In our copy of the Nautical AlTnanae for 1867, the opposition of Saturn 
is noted on p. 487, May 11, i2h. 27m. — Ed.] 

The Satellites of Saturn. — The real reason why eight 
satellites do not appear in the engraving on p. 142 of my Descriptive Astro- 
nomy, is not that given by " D. T. K.," but because the said illustration is 
from an old sketch bearing date prior to the discovery of Hyperion. It is, 
however, a fair matter for consideration that the block should be amended. 

G. F. ChaHibebs. 



( '44) 

Glass Sfgcula. — ^Perhaps one of die readers of die Register 
will infonn me if Mr. Witli's short foens glaas ^wnda ean be mouifced in 
Heisdieliaa telesales withonl Budi distortioB to the image? 

3C W. B. C. 

The PrRAxmsL — Can anj one inibrm me of anj leriew, tole- 
rably detailed, of Professor Piaai &nTth*s rpceet woxk oo the Ffiamids ? 
Perhaps sooie notiee of it, ao fax as it bears on astionomT, vill be giren in 
the Astnmomicai B gift«r. G. J. W. 

DiAMETEBS OF THE Plaxets Can joa explain the Taiiation 

wfaidi appears beCveen the semi-diameters of the planets (esspeciall j Jupiter 
and Satnni\ at pages 331 and 302 of the Xmitieal Almanac for this year, 
and the sani-diameters as given in the JEphemeris for Transit in the same 
Tolome? Q* 

Aj^ronomy and Scripture. By the Bfc. T. yUlner, Jf.A, London. : J. Snow, 
It is well to endparonr to derelope or create a taste for astronomy in 
yomig persons : a book may be the means of awakening an interest idfter- 
waids prodnctire of great ntility. The above pleasingly written little hoc k 
may be remembered among works calculated to interest the yomig : it was 
published in 1S43, and is therefore not up to the present state of the science, 
but this does not affect the general object of the work. 

LIST OF SVIISCBIBERS — IttoM reeelTed naee our last number. 
TiMCTeTlj W^ Esq^ Bay Lodge, Maidenhead. 

ASTEOVOmCAL BX6I8TEB— Sabseriptioiis reeuYed hj the Editor. 



To ICaarch 1867. 
Banis, Ber. C. & 

To June 1867. 

Vetealf , Ber. W. B. 
Oldfield, W. 



To September 1867. 

LMreell,W. 
LociDe,W. 

To Deoember 1867* 

Barber, J. T. 
D'Alqnen, F. X. 
Gould, Ber. J. B. 



roncBs TO cm>: 



Correspondents commnnicating with the Editor are particularly lequested 
to notice the change in the address to Pamham House, Pembury Boad, 
Clapton, N.R, instead of Stamford Villa, as heretofore. 
Nnmerom oommimiGatioiis are ansvoidably delayed. 

J. C. Wiithes us to put ouraelvea into oommimication vith the scientific journals in 
other oonntries — France, Germany, Bnssia, I^y, North and Sooth America, Japan, 
China, and India— eo ihat each shonld reciprocaily publish in their several jonraals the 
translated copies of the leading articles, official reports, &c. of the scientific societies of 
each oonsfry ; a staff of trandatora to be appointed by mntnal payment in Bgypt as a 
central statbn, the most approp riate for communication with all the worid for the pro- 
motion of Astronomy ; photographs of eclipses, comets, &c., to be taken in each of the 
countries, engrayings of which might appear in the Regi$Ur or other publications The 
whole, J.C. thinks, would grea ly increase the circulation of the Beguter, enable it to be 
enlaiged in size, to gire more illustrations, and to he sold at a lower price. One thing, 
however, is lost sight of — the large amount of capital required to set so Utopian a schone 
into operation ; to arra'^ge its details even would involve an amount of labour and 
thought which the circulation obtained by scientific journals in ttie poreaeont day would 
never repay. 



The Astronomical Hegister is intended to appear at the commencement of each 
month ; the Subscription (including Postage) is fixed at Three Shilliligs per 
Quarter, papabJe in <ulvanc€f by postage stamps or otherwise. 

The pa'-es of the Astronomical Register are open to all suitable commimications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. 8. Gobtow, Ptirnham 
House, Pembury Road, Clapton, N.E., not later thnn the 15th of the month. 



Slfe §i8twrjtffmHil ll^jgister. 



No. 55. JULY. 1867. 



ROYAL ASTRONOMICAL SOCIETY. 



Eighth Meeting, June 14, 1867. 

The Rev, C. Pritchard, M.A., F.R.S., President^ in the Chair. 

Secretaries — Mr. Stone and Mr. Huggins. 

* 

The minutes of the last meeting were read and confirmed. 

Thirty presents were announced, and the thanks of the 
Society given to the respective donors. The books included a 
volume of Ephemerides, extending from 1482 to 1506, by 
Regiomontanus, presented by Mr. Dawes, and an Ancient 
Treatise on Astronomy, by Alfregenius, purchased with the 
Tumor Fund. 

Edward Crossley, Esq., Henry Wood, Esq., and 

Charles Judd, Esq., Commander E. H. Vemey, 

were balloted for, and duly elected Fellows of the Society. 

The following papers were read : — 

On Certain Appearances in the Telescopic Images of Stars, as 
described by Mr, Dawes : by the Astronomer Royal. 

This paper was a written recapitulation of the observations 
made by Mr. Airy at the last meeting, with the additional infor- 
mation that Sir David Brewster's paper, on which the Astronomer 
Royal founded his opinion, was published in the Transactions of 
the Royal Society of Edinburgh, Vol. xxiv. Part 1. 

On the Alleged Difference in Focus of High and Low Stars : by 
Capt. Noble. 

At the last meeting a discussion took place as to the change of 
focus necessary in observing stars differing in altitude ; and the 
author, finding the night of Sunday, June 9th, remarkably fine, 
devoted it to a comparison of stars differing not only in altitude, 
but also in colour. He commenced with Antares, upon which he 
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focussed with tlie greatest care, and found the companion glaringly 
visible and the definition admirable. He then turned the tele- 
scope on Vega, and found it equally well seen with the same 
exact focus. Disarranging the eye-piece, he refocussed on Vega, 
and, dropping down to Antares, again found the vision equally 
perfect He next looked at Webb's red star in Aquila, which is 
of 7' 5 magnitude, and finally compared a Herculis and \ Ophiuchi, 
the same focus serving for all, and not admitting of any improve- 
ment. The appearance of a Herculis was exquisite — a single line 
of golden light being visible round the large star. These results 
are negative as to the alleged necessity for change of focus, and 
tend to show that in the very finest state of the atmosphere the 
fi3cus is identical, but in the more imperfect and normal condi- 
tion of the lower regions of the air it is very likely the focus may 
be altered. 

The President enquired what was Mr. De la Rue's experience 
and opinion with regard to the triangular shape of stars, founded 
on his observations with a reflector? 

Mr. De la Rue replied that, under circumstances favourable to 
perfect definition, the spurious discs were round, but that with 
other atmospheric conditions they might present any shape. 

The President : We are speaking of the discs as seen with a 
high power. 

Mr. De la Rue : My ordinary power would be about 500 — 
quite sufiicient to show the peculiar shape. 

Mr. Stone : The observations made by Mr. Dawes were so 
distinct and precise that he could infer the direction of the wind 
fi'om the shape of the star discs. 

The President : And even more than that; he relates a striking 
instance where, M. Struve being with him, the triangular appear- 
ance came on during their observations, and upon going out they 
foimd the wind had changed to the East. 

Major Tennant : A sudden change of wind would cause cur- 
rents and disturbance in the atmosphere which must affect the 
telescopic image. As to the change of focal length, very few per- 
sons accustomed to levelling but have found the focus change 
during the day. 

The President enquired how long Capt. Noble's experiments 
lasted ? 

Capt. Noble : About two or three hours. I may also state 
that the wind was NNE., and the temperature pretty imiform. 

Mr. Brayley desired to recal attention to the fact that Mr. Dawes 
ascribed the triangular form to and associated it with the East 
wind. 

Mr. Lockyer said that this point had by no means been lost* 
sight of; and the subject under discussion was, whether the effect 
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arose from physiological causes or could be traced to this par- 
ticular wind. In his case the form was eminently associated with 
the East wind, and he had tried to remove it by altering the 
adjusting screws of his object glass, but without success. 

The President : Mr. Dawes not only traced the effect to the 
cause as he believes, but removes it by an ingeniously contrived 
aperture. 

Mr. Huggins : I had paid much attention to this subject before 
the recent publicity given to the point, and had corresponded 
with Mr. Dawes respecting it, and our results agreed perfectly. 
Perhaps the peculiar effect of the East wind is hardly appreciated; 
and I may be allowed to explain that instead of having a fine and 
round disc it appears as if subjected to pressure in three direc- 
tions. The sides thus pressed in become concave, and the points 
lengthen out, producing a triangle. The rings follow the direc- 
tion of the sides. Some nights produce greater distortion than 
others. Occasionally, the change of figure is instantaneous — 
sometimes it disappears, at others is very persistent 

Mr. Burr remarked that during a lengthened experience he had 
always found the East wind produce distortion of the star discs, 
and that the effect might be likened to an india-rubber bail being 
pressed and squeezed into various shapes. If, upon observing a 
star, he foimd these appearances, he was in the habit of saying 
there was some East in the wind, which always turned out to be 
the case. 

The President : We are not speaking of the general distortion 
produced by the East wind, but of the particular triangular 
shape. 

Mr. Burr : That is true ; but when everybody testifies that 
distortion is a result of the East wind, it is a strong argument that 
one especial form of distortion is due to it likewise, and not to 
deranged bodily fimctions. 

Mr. Lockyer thought that the fluctuation of the points of the 
triangle accounted for the various shapes described by the last 
speaker. 

Mr. De la Rue enquired whether the experiment of rotating 
the object glass had been tried, to see whether the triangle turned 
with it ? 

The President : Mr. Dawes tried this, and also observing with 
a prism in the eye-piece, and even changed the object glass, but 
without affecting the shape. On the latter occasion Mr. Alvan 
Clark was with him, so that there were two objectives and two 
observers agreeing in the result. Afler the last meeting,, when it 
was stated that reflectors gave a smaller spurious disc than 
refractors, I determined to investigate mathematically the effect 
of the interposition of the small mirror which corresponds to a 
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patdi in ihe centre of an object glass. Prerion^ to setting about 
m J tadc, I tbongfat I would see whedier anycKie else had dealt 
with the subject; and upon referriiig to Mr. AiiT*s book, and also 
to Seraidj, I fbnnd they had both completely discussed Hbe effect. 
ci such a circular patch, and that science and jMiactice agreed 
exactly, as their result was that such an obstacle to the light tends 
to diminifh the qmiions disc and increase the number, diameter, 
and brightness of the rings. I am at present in possession of one 
of Mr. With's beautiful lo-inch mirrors, and am well acquainted 
with the rings and discs ; but I ibund there were some detestable 
appendages to these, and, trying to &id out their cause, I noticed 
certain projections in the mounting of the plane mirror, and I put 
an end to them by ma^ng the whole of the soiall speculum with 
a circidar disc Directly this was done there was no more break- 
ing up of the rings ; all the tails, wings, and appendages disap- 
peared, and I had a beautifiil disc with more rings. 

Mr. Huggins said that sicce the last meeting he had tried Mr. 
Dawes* suggestion of a perforated diaphragm on bright stars, and, 
using the ordinary perforated zinc tor the purpose, found it an- 
swer admirably. The size and distance of the holes should de- 
pend upon the focal length and aperture of the telescope. In his 
case, with an 8-inch aperture, the holes were about the tenth of an 
inch in size. 

On an Erratum in the Astronomer RoyaTs " Undulatory Theory " 
(Macmillan & Co., 1 866) : by Mr. Stone. 

There is a slight error at p. 80, line 14, of this work, which, 
when corrected, renders the results obtained by Mr. E^nott, in his 
measurement of star discs^ eyen more accordant with theory than 
th^ appeared to be at the time his paper was read. 

Occultation of o* Librce : by Mr. Talmage. 

Observations of TempeVs Comet : by the .same Author. 

Recent Observations and Remarks 0/ Ho/rath Schwabe regarding 
Sun Spots and other Solar Phenomena : by Messrs. De la Kue, 
Balfi>ur Stewart, and B. Loewy. 

In his last series of observations communicated to the Kew 
observers, Schwabe refers to three important results which they 
indicate — ^yiz., i. The total absence of Siculse. 2. The absence of 
scars and pores. 3. The equal brightness of the surface at the 
edges and centre of the disc. The Kew observations tend to 
confirm Schwabe's residts at the last minimum ; and the authors 
applied to the Rev. Mr. Howlett for his testimony on thei^e points, 
but the state of his health has rendered him unable to continue 
his observations. Schwabe also thinks he has found a connection 
between the sun spots and meteoric showers. Mr. De la Rue and 
his colleagues are engaged in constructing a cufye of sun spot 
activity derived from the area disturbed instead of the number of 



Society f June 14^ 1867. ^49 

groups, which may be an improvement in method. Extracts 
from Schwabe^s journals were read, and the authors stated that in 
their first joint paper some such general determination of these 
effects occulting at the minimum had been arrived at. 

Mr. De la Rue : The object of this paper is to show that the 
absorptive power of the atmosphere, which there is no question 
surrounds the sun exterior to its photosphere, varies from time 
to time. The iaculss, the amount of degradation of light towards 
the edges, and the atmospheric action, are all subject to variation. 
Generally, the tendency is for the greatest degradation of light to 
accompany the greatest number of fkculse. 

A Gentleman present called attention to the fact that the sweat- 
ing sickness prevalent in England in the middle ages had a 
periodicity of 1 1 years, like the sun spots ; but Mr. Williams re- 
marked that he believed the disease only recurred three times 
altogether. 

Mr. Lockyer wished to ask Mr. Balfour Stewart whether 
Sckwabe's idea as to the meteors accorded with the Kew theory of 
planetary influences producing sun spots, as the meteors were now 
assumed to be of the nature of planets ? 

Mr. B. Stewart : Our idea is that the mass of the meteors is 
too small to produce any effect on the sim spot activity. Schwabe's 
is an entirely independent theory ; although it is not endorsed by 
us, it is not antagonistic to our views. He thinks he has traced a 
distinct minimum, corresponding with the 3 3 -year period of the 
meteors. 

The President : According to Mr. Alexander Herschel, if all 
the meteors were added together, we should have more to do with 
pounds than tons. 

Mr. Stone : In the present state of astronomy, I do not think 
the idea of the addition of any great mass to our system can be 
entertained. 

Note on the Importance of Spectroscopic Examination of the 
Vicinity of the Sun during Total EclipaeSy in order to ascertain the 
Existence of an Atmosphere^ and on its possible Identity with the 
Zodiacal Light : by Mr. E. W. Bray ley. 

Many circumstances show that the sun is surroimded by a very 
extensive atmosphere. Sir John Herschel has pointed these out, 
and Mr. De la Rue's photographs prove that if the red flames be 
clouds in such atmosphere, the latter must reach 72,000 miles from 
the sun's surface. The Corona, likewise, in 1 860 and at other 
times, has had projections which extended many radii of the sun. 
The luminosity of the red clouds is great, and so is their actinic 
power. They probably consist of the metals discovered by Kirchoff 
in the sun, volatilised by the great heat, which Sir W. Thomson 
has calculated .would convert a planet into vapour at the distance 
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of a few hundred thoDBaad miles. The luminosity of such an 
atmosphere is necessarily very Mnt by contrast with the photo- 
sphere, and it is therefore generally invisible ; but- during a total 
eclipse there would be the possibility of ascertaining its extent 
by spectral analysis, and hence the importance of taking ad- 
vantage of such an opportunity. The photosphere is the source 
of light and heat, and the absorptive atmosphere produces the 
Fraunhofer lines of the spectrum ; but the atmo^here itself, when 
viewed with a prism, should give a monochromatic spectrum, the 
bright lines of which would indicate thie constitution of the at- 
mosphere, and the author suggested that it would correspond 
with those of the unresolved nebulse. This atmosphere is pro- 
bably conterminous with the zodiacal light, and its components 
may condense into meteors; while the author thought such an 
extent of the zodiacal light, considered as an atmosphere, not in- 
consistent with known dynamical laws. There were very few 
records of telescopic observations of the zodiacal light, and none 
at all with the spectroscope. Under favourable circumstances it 
should give a monochromatic spectrum of bright lines, and the 
meteoric particles might produce a faint continuous spectrum. 
The paper was vrritten with especial reference to the coming 
eclipse of 1 868, to direct attention to the particular class of obser- 
vation suggested. 

The President : In i860, the rays or appendages to the Corona 
extended so many diameters of the sun, that it was universally 
agreed they were due to oua atmosphere, 

Mr. Lockyer wished to ask Mr. Brayley whetKer he was aware 
of the latest observations of M. Lias, who had been sent by the 
French Government to Brazil ; and the result of his enquiry ap- 
peared to be, that if the zodiacal light exists at all, and goes round 
the sun, it extends outside the earth's orbit, and when seen in 
the West is also visible in the East. This corroborates the state- 
ment of the Bev. Mr. Jones, chaplain in the American navy, who 
says he saw this effect in China. The question of the spectrum 
"analysis of the solar atmosphere had not been lost sight of; both 
Mr. Stone and the speaker had travelled with the spectroscope 
round the sun's disc, but without success, and the importance of 
such obserTations during the eclipse was fully recognised. Mr. 
Lockyer also made some remarks on the two theories of the 
solar spots. 

The President observed that M. de ChaiUu mentioned that he 
had seen the zodiacal light so intense in Equatorial Africa as to 
obliterate the Milky Way. 

Mr. Brayley : Do you recollect the time ? 

The President : It is recorded in the account of his last expe- 
dition. 
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A (jentJeman remarked that he had somewhere seen a spectro- 
scope observation of the zodiacal light referred to, which resulted 
only in a fidnt solar spectrum. 

Dr. Mann: My experience in tropical countries has been that 
the zodiacal light disappears before the Milky Way is sufficiently 
seen to be compared with it. In fact, it would not be dark 
enough for the Milky Way to be seen. The zodiacal light appears 
suddenly, and fades in about 15 or 20 minutes. 

Major Tennant: I have seen the zodiacal light and the 
Milky Way together in the tropics, and the former extending 
more than 90° from the sun's place. This has been as late as 
9 o'clock in February, near the Northern Tropic; and where 
the two luminosities conflicted, the zodiacal light put out the 
Via Lactea ; but I have never seen the light in &e East and 
West at the same time.* 

Mr. Huggins : It is desirable that it should be known that the 
best way of observing the spectra of the bodies referred to is with 
the simplest possible apparatus. Nothing but the prism and a 
tube should be used — ^the latter having a slit about 10 inches 
from the eye, which should be contracted gradually till nothing 
could be distinguished. The same method was best for viewing 
the Aurora. Dr. Gladstone had done this, and seen a line in 
the red, somewhere about the position of the hydrogen line. 
A telescope sliould not be used in such observations, as the only 
effect was to dim the light. 

The President corroborated Mr. Huggins as to the ease with 
which the Wollaston-Fraunhofer lines could be seen with the 
simple arrangement of a prism and slit. 

Mr. Huggins further observed that we were provided with a 
natural apparatus for the purpose. By opening the fingers more 
or less, an excellent and adjustible sHt was obtained — the hand 
being held at the proper distance for distinct vision. 

Major Tennant drew attention to a curious anomaly observed 
in the course of Col. Walker's Pendulum experiments in India, 
The observations were conducted by Captain Basevi, who had 
been instructed how to make them at Kew ; and upon reduction 
it appeared that when the atmospheric pressure was redueed to 
5 inches of mercury, the co-efficient of expansion increased to 
thirteen times the amoimt ever observed before in brass. Some 
anomalies were noticed at Kew which could not be traced to 
temperature, and it therefore became desirable to ascertain 
whether differences of pressure altered the size of a solid body. - 

* See vol. xiv., Monthly Notices, for Papers by Mr. Burr and the Bev. 
T. W. Webb, which show that even in England the zodiacal l^ht is some- 
times se«n to exceed the Via Lactea in brilliancy .^-Ed. 
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The President : Did not Dr. W. H. Miller make some exj>€ri- 
ments on this point, in connection with the standard weights ? • 

Major Tennant : I am not aware of them. 

Mr. Balfour Stewart : With regard to determination of the co- 
efficient of temperature in swinging pendulums, the observations 
for that purpose had better be made on the spot where the experi- 
ments take place. It should be remembered that the pendulums 
are not made in one piece, which may have an influence. 

The President : I believe these instruments are only brass ? 

Major Tennant : Yes ; but the result is so remarkable that, 
although I am not responsible for the observations, I thought it 
worthy of notice here, as the subject ought to be investigated 
independent of temperature. 

Mr. Stone : Might not the nature of the vessel in which the 
swinging takes place have some effect ? 

Mr. B. Stewart : This would be very material. 

Determination of the Longitude of the Sydney Observatory^ 
from Observations of the Moon and Moon- culminating Stars: by 
Mr. Stone. , 

On the Approximate Dimensions ofyi Asteroids : by Mr. Stone. 

Assuming that light is reflected equally by all these bodies^ 
and using Mr. Pogson*s magnitudes, the author deduced the 
diameters, which he found to range between 17 and 214 miles. 

On the Changes in the Lunar Crater Linne : by Mr. Birt. 

In a letter from Professor Madler, dated June 6, 1 867, he gives 
the following infbvmation as to this crater : — 

"The crater Linne, situated in 27° 47' 13" N. lat., and 
II® 32' 28" W. long., has a diameter of 1*4 geographical miles 
(6*4 English miles). In full moon the edge of it is not very 
sharply limited, but in oblique illumination it is very distinct, 
and I have measured it seven times with great facility. The 
light of the edge is noted permanently 6® ; the very small inner 
space has nearly or full the same brightness till the moment 
when shadows begin. I measured its co-ordinates in 1831, Dec. 
1 2th ^YQ times, and Dec. 13th twice." 

During December 1866, no obsen^ation of the interior or 
margi& of the ancient Linn^ as a crater was obtained. It was 
seen as a white diflused patch of light, with the following 
exceptions : — 

Dec. 1 3, Herr Schmidt saw on Linne a very delicate hill^ which 
he estimated as between 30 and 40 English feet high, and about 
1,900 feet in diameter. 

Dec. 14, Mr. Buckingham, with his 9-inch equatoreal, powers 
240 and 361, saw a shadow, or very black spot, near but on the 
Ivest of the centre of Linn^. 

Dec. 26, Herr Schmidt saw on Linne a very fine black point, 
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about 1 ,700 English feet in diameter, with a fine white summit 
to the west. 

Taking into consideration the appearance which Linne pre- 
sented to Lohrmann in 1823 — viz., that of a deep crater (1,087 
English feet, according to Schmidt) — it would seem, from the con- 
stancy of the phenomenon of an aureole, or white cloudy patch, 
which it has presented since 1866, Oct. 16, at those periods of 
illumination when the sun is near its horizon, that both Schmidt's 
and Secchi's suggestion is correct, and that the ancient crater has 
been filled to the summit of the rim, the declivity therefrom out- 
wards being very gentle. This state of things was observed for 
two months — viz., October and November 1 866. It must, how- 
ever, be borne in mind that the attention of astronomers in this 
country was not called to the state of Linn6 until early in 
December 1 866 ; still, Schmidt, the discoverer of the change, 
did not notice the black point until December 26, under the 
evening illumination, Buckingham having seen it under the 
morning. It is this black point which is now becoming a most 
interesting feature. Resolved into a crater by Secchi on Feb. 1 1 , 
1867, it does not appear strongly to have arrested the attention 
of astronomers until two months afterwards — ^viz., in April — when 
it was undoubtedly seen either as a true crater, or detached fea- 
tures of it were detected — ^the first by Messrs. Buckingham, Webby 
and Carpenter; the latter by Messrs. Huggins and Dawes. 
Although in May the weather was so bad at the time most 
favourable for the inspection of Linn6, yet it was seen by two 
observers with good optical means (Messrs. Huggins and Knott), 
in so distinct a manner as to leave very little doubt of the high 
probability that the orifice seen on December 14, by Buckingham, 
as a black spot, has become so enlarged as to present the true 
form of a crater. 

Mr. Birt also exhibited specimen portions of the new map of the 
moon, on the scale of 200 inches in diameter, prepared under the 
direction of the British Association Lunar Committee. 

The President : Are we to understand that this thing on the 
moon is expanding and contracting ? Mr. Huggins has handed 
me a drawing made on May 1 1 th, showing Linn6 as a white spot, 
with a whiter ring and a black speck on it. 

Mr. Buckingham : Permit me to say that, having optical means 
second to none, I am sure the black spot has been increasing 
during the latter months. On Sunday last I could see the crater 
and into the crater, and the shadow on the interior. The crater does 
not exceed \" in diameter, and is not concentric with Linne, but 
nearer the western side — Linn^ being about 6" across. When Secchi 
first saw the crater, he estimated it at one- third of a second only. 

Mr. Beck : It is certainly most desirable that drawings of these 
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different appearances should b9 made and preserved. The evi- 
dence seems to prove that the spot is three times as large now as 
in December. 

Mr. Huggins : Respighi, who has made carefiil observations in 
Italy, says that the crater as now seen agrees so closely with the 
old observations that he thinks no change whatever has happened 
on the moon. 

Mr. Birt: Much depends upon the time of observation. 
Schmidt says the difference is only to be seen under oblique 
illummation. At iull moon the appearance is the san^e as it has 
been for the last 25 years. 

Mr. Browning said that he feared he could do little to explain 
the varying accounts, as he was not at all positive as to the former 
aspect of Linn^ ; but he had placed on the wall an enlarged copy of 
Beer and Madler's delineation, and a drawing of its present aspect, 
from which anyone would see there must have been a change. 
That excellent observer, the Rev. Mr. Webb, also felt certain that 
had Linn^ presented the features it now did, no such difference 
could have existed between the map and the truth, as was now 
apparent. He (Mr. Browning) was sure that three months ago 
there was no small black spot at all, while now he was certain of 
one. If persons had any faith in Beer and Madler they must be 
certain of change, as Beer and Madler could not have drawn a 
large white spot as they have done. At most of the observations 
Mr. Browning had made, there was an effect as if looking through 
a volume of boiling steam or vapour. 

Mr. De la Rue said the copy from Beer and Madler's map must 
not be taken as representing the telescopic appearance of the 
crater, but only as their conventional method of representing cer- 
tain peculiarities. Photographs show that their delineations are 
erroneous in foraii. Recent photographs, as compared with 
former ones, show no evidence of change ; but in so minute a 
portion this was not conclusive. His own idea was that no change 
had taken place. There could be no doubt of the existence of the 
central crater being as well defined as any other part of the 
moon's surface, and that it was situated in a shallow cup. 

Mr. Browning : When seen last Sunday, much of the increased 
distinctness might be due to the improvement of the weather. 
All around Linne were objects not one-fifth of the diameter of 
the little crater, as black and distinct as possible. 

The discussion then terminated, and the meetings were 
adjourned till November. 

The Tides. — "-4 New Theory of the Cause of Tides''^ is the 
title of a pamphlet by Mr. John Culbertson, in which the ebb and flow of 
the tide is attributed to certain positive and negative states of electricity in 
the, earth, sun, and moon. 
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COBBESFONDENCE. 

N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 

PUBLICATIONS OF THE ROYAL ASTRONOMICAL SOCIETY, 



TO THE EDITOE OF THE ASTRONOMICAL REGISTER. 

Sir, — ^I have read with genuine pleasure " A FelloVs " letter on the shabby 
system practised in regard to the Societ/s publications, and I do hope that 
bis letter in your journal may initiate an agitation which will not cease 
until the Memoirs are distributed gratuitously, and the Notices published 
regularly by the ist of every month. Agitation has already done good. 
We have secured two efficient secretaries instead of one ; we have obtained 
a room, set apart for reading, at Somerset House ; we have seen the peri- 
odical publications provided with covers, and arranged in an orderly way on 
a table in the said reading-room ; and, generally, signs that stagnation is no 
longer to be the order of the day. Now, I confidently ask, and with some 
knowledge of behind the scenes, would any one of these beneficial changes 
have Happened if there had not been pressure from without ? That being so, 
let some one take in hand the question of the Memoirs. I will do so myself if 
no one else will. I am prepared to advocate a free distribution to all the 
Fellows as a matter of right ; but if the Council can fairly prove that the 
Society cannot afford to go to that length, then I will be content with some 
such lesser scheme as the following : Let it be stated what number can be 
afforded, and let that number be distributed to the Fellows in the order of 
their application as far as the supply will last, making, if you please, appli- 
cants sign some such declaration as the following : — " I, A. B., hereby declare 
that I am engaged in practical work calculated to promote the development 
of astronomy, and that I believe my labour would be facilitated by my 
being placed in possession of the Memoirs as they are published." 

All this, of course, is mainly prospective, but I see no reason why the 
principle should not be carried out as to old volumes of Memoirs now in 
stock. Will it be believed that at this moment there are now rotting in 
the apartments of the Society nearly 8,000 copies of the various volumes 
and parts of Memoirs ? It seems to me that there is a glorious opening for 
a grand reform. Your obedient servant, 

A LITERARY F.R.A.S., 

June 5, 1867. WHO GBUDGINGLY PAYS HIS £i PER ANNUM. 

Sir, — I have read with much regret, in your number for June, a letter 
from " A Fellow of the Royal Astronomical Society." Sympathising with 
him as to the return for our subscriptions to a great extent, I beg to protest 
against the personality introduced into his letter. It is very much to be de- 
sired that our Memoirs could be given gratis to all the Fellows; but your 
correspondent must be a new Fellow, or he would be aware that the matter 
was mooted and discussed in Council, and that they were deterred on account 
of the expense attending it. In fact, if your correspondent wiU inquire, he 
will find that the whole edition of the Memoirs^ as now published, would 
barely be enough (if enough) to supply aU the Fellows; and the fact that so 
very few copies of the Memoirs are sold at the reduced price (which is very 
moderate), is sufficient to show that the Notices supply the wants of a large 
majority. I cannot blame the Council, who are responsible for the finances, 
if they do not feel bound to convert the surplus they now have into a deficit, 
by having a very much larger edition of Me?noirs and Notices printed. 
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Possibly the CoDncil mig^t find it in their pover to aid by grant some 
astronomical research ; but I acknowledge that when I consider the abso* 
Intely insignificant aid they conld giTe to any systematic inrestigatioii, I see 
great difficulties. Still, it is in that form I should wish to see oar own sur- 
plus income expended. 

I hare no doubt the Council would regret to find that any person who has 
rendered so eminent a service to our science as to be placed on their free 
list makes money of the compliment, but there can be but few such. 

I hare no doubt if your correspondent would communicate with the 
secretaries, or would take the trouble to find some member of the Council 
of the same yiews, he would find no difficulty in getting information which 
would enable him to make a scheme for increasing the return for our sub- 
scriptions, and I am sure that such scheme would be carefully considered ; but 
he must avoid personality, and he must furfher remember that his yiews as 
to the value of the Memoirs are probably not shared by many, and that 
there is one great difference between the cases he quotes and the Astro- 
nomical Society. A very large portion of their proceedings, even in the 
case of the Royal Society, is interesting to most and intelligible to all the 
members. Long lists of the Numerical Results of observations are probably 
interesting to few, and Mathematical Investigations, such as often occupy 
our pages, to fewer of our Fellows. Nearly everything that is generally 
interesting appears in full in the Notices. 

I am not a member of the Council, and have spent a very lai^e propor- 
tion of the years I have been a Fellow of the Society abroad, and probably 
very few members have had less of the advantages of the Society's meet- 
ings ; so that I have no object but to set forth what I believe to be facts, 
which ought to be known to reformers, of what exists, and am, 

Yours faithfully, 

June 14, 1867. ANOTHER FELLOW, R.A.S. 

Sir, — ^I am sorry to see that a most uncalled-for attack upon Mr. 
Cayley, from an anonymous correspondent, has been allowed to appear in 
this month's number of the Reffister^ and I think the Fellows of the Royal 
Astronomical Society hare a right to know the name of the writer of the 
letter headed " The Publications of the Royal Astronomical Society,*' and I 
hope it will be given in your next number. It may be all very well to 
discuss in the Register the question as to the return we obtain for our en- 
trance fee and subscription to the Royal Astronomical Society, but such a 
discussion ought not to be used to cover an unwarrantable attack upon any 
individual member of the Council. 

I am, dear Sir, yours very faithfidly, 

Manchester, June i, 1867. ^ JOSH. BAXENDELL. 

Sir, — ^I hope that in the next number of your periodical you will give 
publicity to the fact that the librarian of the Royal Astronomical Society 
will for the future be in attendance always on Monday, at the Society's 
apartments, between the hours of 1 1 and 3. To those who, like myself, 
have often made fruitless journeys thither, this will be a great boon, render- 
ing that most valuable library available, which hitherto can scarcely be said 
to have been the case. Yours obediently, 

X. 

REFRACTION ACCORDING TO MR. HICKSON. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 
Sir, — It would be impossible to find a better proof of the hopeless way in 
which Mr. Hickson misunderstands the question imder discussion, than that 
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afforded by Ms own illustration of the refractive power of the atmosphere. 
Put shortly, his argument is, that because the Sun appears elevated above 
the horizon when it is really beneath it, therefore the atmosphere acts " as 
a magnifying lens, by collecting and converging the rays of light." Will 
Mr. Hickson allow me to suggest a simple experiment to. him ? Let him 
obtain a thick piece of plate glass ; now, let him place a printed book upon 
the table, and lay a ruler upon the open page ; next, let him retire from 
the table until this ruler just conceals any given word; finally, let 
some one place the piece of plate glass upon the printed page, and Mr. H. 
will find that the word previously concealed by the ruler will become visible 
again. Here, then, is the precise analogue of the phenomenon which Mr. 
Hickson selects to prove his case. It only remains to carry out his pre- 
mises to their logical conclusion, and assert that a plate glass window acts 
upon " bodies beyond it, as a magnifying lens, by collecting and converging 
the rays of light ! " — so that external objects, invisible with the window open, 
must be easily seen as soon as it is closed i Your correspondent's refe- 
rence to Berkeley's " Theory of Vision " is merely irrelevant. He seems to 
have studied it a long time before I was bom, and can scarcely have looked 
at it since ; or I think he would hardly import it into this argument. 
Suppose that, by way of a change, he reads carefully chapter 4 of Brews- 
ter's " Optics," (especially sftc. 38 to the end of the chapter) ; Galbraith and 
Haughton's " Manual of Optics," chap. 2 passim ; and chapters 4 and 5 of 
Lardner's " Optics." Having done so, if he will draw two concentric / 
circles on a piece of paper, to represent the surface of the Earth and the 
boundary of our atmosphere, and endeavour to trace the manner in which 
the light from a star or planet is " collected and converged" I cannot help 
feeling that he will be in a position to produce something better worth 
reading than his last communication to the Astronomical- Bcgister. 

I am. Sir, yours very obediently. 
May 5, 1865. N. 

METEOR-LIKE BODIES SEEN NEAR THE SUN. 



TO THE EDITOK OF THE ASTKONOMICAL EEGISTER. 

Sir,- — If you should think it worth while to refer to the meteor-like objects 
described in a letter of mine to the Birmingham Daily Post, a copy of which 
1 sent you, I should be glad that an error in the account might be corrected. 
It was stated that the direction in which the objects moved was from the 
south-east to the north-west ; instead of this, it should be from the north- 
west towards the south-east. I was misled in using a diagonal prism. I 
soon perceived the error, but was too late to get it corrected in the news- 
paper. 

The objects described in the letter were very remarkable, and most 
meteoric in appearance. I have my doubts as to whether they were really 
meteors, the velocity being much less than those bodies usually have. It 
has been suggested that they were seeds, or possibly insects, strongly illu- 
minated by the sun. One correspondent refers to an account, in the Leisure 
Hour, of a similar appearance last September, and ascribes it to the seeds 
of the poppy or groundsel ; but as these plants are not in flower even at the 
present season, it is out of the question to ascribe it to them. The day was 
imusually calm, with a brilliant sun. Mr. Lowe, of Atherstone, informs me 
that he saw something of them a day or two before in the finder of his 
telescope, but did not look for them in the large instrument. 

Yours faithfully, 

. F.BIRD. 

* 

[These objects were observed by Mr. Bird in the morning of May 50. 
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On reading Mr. Bird's letter in the Biimingbam paper, Mr. A. S. Herschel 
considered that the objects seen must have been snow flakes ; the great 
difference in their speed being against their meteoric character. — £d.] 

NOVEMBER METEORS AND THE "SWEATING SICKNESS." 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 
Sir, — At the meeting of the Royal Astronomical Society, on^ Friday last, 
one of the Fellows mentioned, as a remarkable circumstance, that the 
" sweating sickness,^' a fatal disease that ravaged England in the reigns of 
Henry VII., Henry VIII., and Edward VI., returned in periods of eleven 
years, and that these periods might possibly have some connection with the 
November meteors. In order to test the probability of this supposition, I 
have since examined the historical accounts of this singular disease which 
have come down to us, and now beg leave to lay the result before your 
readers, premising that my principal authority for the dates is the well- 
known old historian, Stow. 

The " sweating sickness " made its first appearance in England in the 
year 1485, a short time after the battle of Bosworth. It was a very fatal 
epidemic, very few, if any; of those first attacked recovering, and the gene- 
rality of these perishing within twenty-four hours. Its career was for- 
tunately but of short duration, as it commenced on the 21st of September, 
and ceased at the end of October. Within this short time, two Lord Mayors 
f some writers say three), four aldermen, and a vast number of other persons 
aied of this complaint. The next return was in 1 517, about Trinity Term, 
when very many of the inhabitants of the metropolis were destroyed by it. 
It again appeared in June 1526, with similar fatal results. In i55i» about 
April 1 5th, it once more returned, and carried oflf a vast number of persons. 
From that time the disease has not appeared, having occurred altogether but 
four times, and those during an interval of 66 years. I may mention a sup- 
posed peculiarity of this epidemic. It was confidently asserted that none but 
natives of England were subject to its attacks, even when it occurred, as it 
actually did, in foreign parts, and consequently it received the name of 
*♦ Sudor Anglicus ;" but there are abundant reasons for believing that this 
supposed exclusiveness had no real foundation. 

Let us now see how far the dates given by Stow agree with the eleven 
years 'returns of this disease. 

The first attack was in 1485. 

The second „ in 15 17. After 32 years. 

The third „ in 1526. „ 9 

The fourth „ in 1551. „ 25 






Making together ... 66 years. 

The only approach I can perceive in these numbers to an eleven-year 
period is in the total of 66 years, which is certainly made up of six periods 
of eleven years each ; but I will leave it to your readers to form their own 
conclusions as to how far the eleven-year theory is borne out or invalidated 
by the fects I have mentioned. I must, however, observe that it appears to 
me that any apparent coincidence is purely accidental, and consequently that 
the November meteors must be considered as wholly guiltless of exciting the 
dreadful disease recorded as the " sweating sickness." 

I must, however, in fairness mention that some later writers make the 
third attack to have been in 1528 instead of 1526. This would give one 
period of eleven years ; but Stow, who lived near the time, and was a most 
careful and indefatigable inquirer into the truth of the historical facts 
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recorded by him, unhesitatingly gives the year 1526 as the date of that 
visitation. I am, Sir, very truly yours, 

June 17, 1867. J. W. 

SILVERED GLASS REFLECTORS, 



TO THE EDITOR OF THE ASTKONOMICAL REGISTER. 

Sir, — It must be extremely gratifying to every lover of astronomy to read 
the announcement in your last number of the intention of Mr. Dawes to 
examine the capabilities of these beautiful instruments in comparison with 
refractors ; the results of such a trial will be looked forward to with the 
greatest interest, and the more so as we are all aware that it could not be 
performed by more competent hands. 

In the face of this, any remarks from such a tyro as myself might seem 
out of place ; but as several observers have corresponded on the subject, I 
thought a few notes, for the sake of comparison, might be of interest. 

Little more than two months back, Mr. With, aware of my inability to 
procure suitable optical assistance, veiy kindly presented me with one of 
his excellent 6^ -inch mirrors of 5^-feet focus, and several other friends 
kindly contributed towards the expense of mounting, which has been suc- 
cessfully accomplished, the movement being a simple but efficient equatorial. 
At the outset, Mr. With warned me of the plane, which, though very good, 
was not to be relied on, especially under high powers. He advised the 
purchase of one of Mr. Browning's warranted planes — a suggestion I hope 
to soon carry into execution. Added to this, the eye-piece was but ill 
adapted to the instrument, being a small pancratic, giving powers of 50, 65, 
and 80 on my 3 -foot achromatic of z-inch aperture. In this condition the 
telescope showed minute stars well : the companion of Polaris was very 
distinct, and 7 Leonis and c Bootis were well separated, the power being 
but 120. The cluster 3 Messier, between Arcturus and Cor Garoli, was a 
superb object ; myriads of small stars like glittering dust appearing on the 
borders, while the centre was a blaze of nebulous light. Notwithstanding 
these results, it was impossible to obtain clear, round, well-defined images 
of the discs of bright stars, the most careful focal adjustment failing to 
clear the image of a large amount of coarse straggling rays of lights whidi I 
attributed to the imperfections of the plane mirror. While pondering on 
this, and trying to devise a remedy, I received a welcome present of one of 
Mr. Browning's beautifully perfect achromatic eye-pieces, which I lost no 
time in adapting to my telescope ; the result being that I found myself in 
.error in bluning the plane for the imperfections, which I at once saw were 
almost wholly attributable to the unsuitable construction of the eye-piece I 
had been using : and from what I have seen, I cannot but think that these 
excellent a^uncts to a reflector only require to be more widely known to 
be generally adopted. Of the few objects I have had leisure to examine, 
c^ and ^ Lyrse has received considerable attention, since it furnishes 
tolerable tests both for light and definition. With the moderate power 
used — 220 — I found the discs of the components of each pair beautifully 
round and splendidly defined ; and from having observed this object with the 
Hartwell equatorial, of 5^ aperture, with a power of 240, 1 am not un- 
acquainted with its appearance in a fine achromatic. On a comparison of 
what I now see in my reflector, I think I am not far wrong in ranking the 
6^-inch mirror as equal in definition to a fine 5^-inch object glass. As ^ 
light, I found the " debilissima " couple, ranked as 1 3 magnitude, very dis- 
tinct — in £Eu;t, easily seen. I see them considerably unequal, the northern star 
the largest) probably ^ magnitude brightest. Two more minute points I 
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have suspected — one situated North of the most following of the " de- 
bili8siina,"and about ^id of the distance between that and the most northern 
pair ; the other North preceding of the most southern of the ** debilissima." 
Both these minute points I estimate about 15 magnitude. This I think highly 
satisfactory as a light test, as is also the clearness and beauty of the an- 
nular nebula in the same constellation. The planet Saturn is so low that 
it is next to impossible to get a satisfactory yiew of its details ; but I have 
seen, beautifully distinct, the division of the ring, the inner dusky ring, the 
belts, and five satellites. 

Some time ago one of your correspondents complained of the annoyaDce 
caused by a bright vertical and a fainter horizontal ray of light shooting 
out from the image of a bright star in the reflector, arising from the inter- 
ception of light by the arm carrying the plane mirror. I find no incon- 
venience from this cause, the rays even on the largest stars being scarcely 
perceptible. The arm carrying my plane is less than the ^th of an inch 
thick, and about |ths wide ; the edge only being presented to the lai'ge 
mirror, is not sufficiently thick to cause a ray. 

A correspondent asks if the silvered specula could be successfully 
mounted in the Herschelian telescope, his object being obviously to avoid 
the loss of light in the second reflection from the plane mirror. In this 
the reflection is necessarily a distorted one ; besides which, the instrument 
would be much less convenient in use, since, when directed to a star near 
the zenith, the ob8e^^'er must look down vertically on the mirror, whilst in 
the ^^ewtonian the eye-piece can be rendered horizontal in all positions of 
the instrument — and it is questionable whether these conditions would not 
be more detrimental than the small loss of lights since the silvered glass 
specula are vastly superior in this respect to those of metal. 

I am, yours very truly, 

Blucher Street, Chesham, Bucks : C. GROVER. 

June 10, 1867. 

THE METEORS OF APRIL LAST. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Last month I wrote you that I was prevented from seeing any of the 
meteors of the 20th of April last^ in consequence of the cloudiness of the 
night here. Mr. Birmingham, of Millbrook, Tuam, informs me that, al- 
though the sky was clear in his neighbourhood, and he was watching some 
hours, yet he saw " not a ghost of a meteor in Lyra, and scarcely one else- 
where." It appears, however, from a letter by Dr. GaUe in the last 
number of the Astronomische Isathnchtcn^ that Professor Karlinski, of 
Cracow, was more successiul, and obseiTed, between izh. 20m. and I4h. 
50m. Local Mean Time, the tolerably considerable number of 19 bright 
shooting-stars, chiefly of the first or second magnitude. The path of 
one of these ^-as determined without sufficient certainty, as it very closely 
preceded another : two more were remarked to be " sporadic," or evidently 
proceeding from a point differing from the radiant point of the others. Dr. 
GaUe has carefully determined the radiant point deducible from the remain- 
ing 16, which had already been approximately done b}' Karlinski him- 
self. The result gives a.s the co-ordinates of that point, refeiTed to the 
equinoctial, R.A. = 27}{°*2, declination = 34°* 5 North. This agrees very 
closely with the best previous determination of that point, by A. S. Ilerschel, 
published in the Report of the British Aesociation for 1864, which gave 
R.A = 277°-5,decl. = 34°'6 North. It tends, therefore, to the confirmation of 
the conjecture alluded to in page 1 09 of your current volume, that the or- 
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Vits'of thei April metoom and of Comet I. i$6i| haTo at leAat & y6ty oon- 
siderable ifesemblance to each otiier. 

Br. GraiHe vrites that he has hitherto heard o£ bo obserrations at other 
places — neither hare I ; bat I yet hope that other obserrers may also, be- 
sides Karlisski, hare been more siiceessM than Mr. Birmioghiwi and 
myself. 

If yon eaii insert this in t^e next munber of the Begisterj you will oblige 

.Yoars faithfully, 

Oreenwich; 1867, June 17. W. T. LYKN. 



From the Cologne Joumcd^ Friday, Harch i, 1867 (translated by W. T, 

Lynn, Esq., B.A., F.E.A.S.) 

DlSAFFBiiB^NCB OF A LUKAB CsATEB. 

The report we hare just received of the Imperial Academy at Vienna 
contains an extract from a letter from J. F.^ Julius Schmidt, the Director of 
the Observatory at Athens, to Herr Haidinger, which was read by the latter 
at the meeting of the 7th of February. It relates to the indication of a 
change on the surface of the Moon, the first proof famished with perfect 
certainty of such a change in the history of the obserration of our satellite. 
The report as given by Haidinger runs thus : — 

" One of the craters of the Moon exists no longer. On the i6th of Octo- 
ber 1866, Julius Schmidt remarked that the isolated crater on the eastern 
part of the Mare SerenUaiis^ marked A in Lohrmann's Section iv., but which 
m Madler bears the name of Linn6, no longer existed as a crater. The 
following observations in October, November, and December, in both wax- 
ing and waning moons, showed that, even under otherwise favourable 
circumstances for the visibility of such small craters — namely, for altitudea 
of the Sun from 2° to 20° — there was visible at no time a crater, but only 
either a whitish cloud or a smooth plain casting no shadow. Much smaller 
craters in the neighbourhood were, however, very easy to recognise as such. 
The crater Linn^, 5,000 to 6,000 toises broad, and formerly very deep, served 
in the measures niade by Lohrmann and Madler for a fixed point of the first 
order. On Schroter it appears once in the large collection of studies of the 
Moon's sur&ce. In the years 1841 and 1843, drawn and preserved by 
Schmidt himself, it appears distinctly as a crater. This manuscript collec- 
tion embraces, since 1840, 95 whole phases in Hevelius's manner, and more 
tiian 1,200 hand drawings, all not published. He had drawn the phases at 
Entin, wiUi a Dollond 01 about fifteen times magnifying power, with very 
.i&arp definition ; the other images since 1842, with larger instruments (re- 
fractors of from 4 to 14 feet focal length), at Hamburg, Bilk, Bonn, Berlin, 
Olmiitz, Rome, and Athens. Schmidt gives veiy carefully all references to 
the subject since 1788, from the works of Schroter, Lohrmann, and Madler, 
and then records his own many observations up to and including Jan 15, 
1867. Incontestable now is the fact that changes are taking place in 
the figure of the lunar surfiax^ which are not apparent, but real. The author 
gives, in a little accompanying letter, a short survey of the hypotheses which 
are stated in detail in the treatise, as questions naturally arise concerning 
the nature of the phenomenon. 

" An eruption of vapour or ashes is not probable, because a shadow of 
that which covered the crater would be thrown at sunrise and sunset ; but 
this is never the case. Such must also be visible at the phase, which is not 
the case. Had the crater sunk below, in its place a great shadow would be 
visible during the phase. Had the ring mountain been destroyed, the frag- 
ments would throw shadows, which also is not the case. Had the crater 
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•been filled up Ibj an eruption of fluid or powdei^ natteFinthoiit orerfloir* 
ing, the interior black shadow at sunrise and sunset would indeed disap- 
pear, but there would remain a hill throwing a shadow on the outside. 
This was the appearance seen by Schroter in 1790, in the eentral crater of 
PosideniuSy and by Julius Schmidt in the same olyject in the month of Fe- 
brufUT 1849. But such a mass of matter may also have flowed out over the 
outside bsknks and covered the surrounding decHTiiy with very gradually 
sloping inclination. This would preyent the casting of a shadow outside at 
the pl^e. Such an event would explain all the phenomena presented by 
Linn^, and it is the kind of event which in the mud volcano of me Peninsula 
of Taman, so closely described by Abich, has so striking an analogue upon 
our earth. The spreading of the overflowing bright mass over the dark plain 
gives occasion to the origin of broad formations similar to a halo which are 
frequently seen upon the Moon, especially in the so-called *• Mafia^ Here 
lies the key to the new enquiries and points of view ; a hop& for^the future. 

" Herr Schmidt had already received information from Mr. W. B. Birt, 
of London, one of his correspondents, that the latter had also confirmed 
the &ct of the disappearance of the crater Linn^, and that an account 
thereof had been communicated by a circidar of the Lunar Committee to 
astronomers interested in it. 

** The long and indefatigable exertions of our highly honoured friend 
Julius Schmidt have therefore been crowned by a result for which even 
Madler, although he did not resign . the hope, remarked, however, that al- 
though he had laboured to discover traces of changes on the Moon's surface, 
he was obliged to confess that all the labours hitherto spent upon that object 
had led to no positive results. {The Natural Sciences, ^c, vol. iiL, p. 573.) 

" What agonising interest would this event have given to our immortsd 
Humboldt, who, in his Koamos, places together in iSieir order Lohrmann, 
Madler, Jidius Schmidt, for their instructive and original labours upon the 
Moon (for example, in vol. iv., pp. 614 and 615), and who constantly took 
interest in and recognised with pleasure the value of the^^ results of the 
labours of the latter." 



TO THE EDITOB OF THE ASTROHOMICAL BBOISTEB. 

Sir, — The great interest that has been excite in the ^stu^ of lAmar 
Physics, in consequence of the discovery, by Schmidt, of.antJteration in the 
appearance of the crater IdnnS — his subsequnnt .suggestion -Ih^-the' older 
crater has beeoi filled to overflowing by ^^an en^tioai ■ of 'fluid or .powdery 
master" (see Intellectual Observer, vol. xi*.-p. zt^j-A^nL i867)^-»-the 
more recent discovery by Father Secchi of a sbwU CBe.teiBi(mth€.AUrface of 
the eirv^ied material (see same number of .the InkBeoiualh'ObBeKveri p. 2^2), 
which has been confirmed by the observations of BuekinghAm(X^Ei^enter, 
and Webb, especially on the favourable evening oftheiith ofiiupril i%^7 — 
the high probability (firom a careful comparison of these- observations), that 
the small crater has resulted from th& "^mptiva farcei'-'^ Tnainiainmg an 
outlet through the erupted material (a supposition confirmed* inamieasure, 
by Mr. Carpent^, of the Eoyal Observatory, (jreennw^' who sayi^^ ** I do 
not think I have ever missed some trace of a crated ^euTO' '.'),' thpftikeeping 
the (»rifice of lAmfte open, — these facts and cdnsideratiodiMi suggest the im- 
portance of most care&lly watching the appearances of this interesting «pot» 
especially when the morning and eveinng terminators are ni^ it. X have 
accordingly computed the accompanying £)phe!meris of the epocdis iluruig the 
remainder of the present year, at which it will be favourably illumi|ia4ied — 
i,e, when the differences between the longitudes of Linne and the ireQ)ective 
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terminators are lem than 13^, or generally when IdntU is within one ter- 
restrial day of sunrise or sunset. In some instances, when the differences 
are small, the sticoeeding day in the case of sunrise, and the preceding day 
in that of sunset, will be yeiy favourable for observing Linni, 

I am, Sir, your obedient servant, 
4a Sewaidstone Road West, Victoria Park : W. B. BIBT. 

London^ June 1867. 

Ephemeris, Linn^, near Sunrise. 
Linni, Longitude n<^ 32' 5" W. ; Latitude 27® 47' a" N. 

Morning Terminator. 



Date 


Long. 


Angle i| 


Bistanoa 


1867 d. h. 


/ 


f 


A 


July 8 8 


6 5-5 W. 


^ I ai 


+ 5 29-0 


Aug. 6 9 


: XI 38-y W. 


- 49 


- 6*4 


,, 7 « 


34'a E. 


-047 


+ la 6'7 


Se^ S ^ 


5 16-6 W. 


— a 


+ 6 15-9 


Oct 4 > & J 


n 3t 8 W. 


+ 44 


-1- 0-7 


Nov. 3 8 


6 47 W. 


+ I ao 


+ s 27-8 


Doe. 3 i^ 


t 41 W* 


+ I 3a 


+ 10 28*4 

-^— - — ,. ,i. , „ 



Bphemeris, Linni, near Sunset. 
Linni, Lon^tude 11^ 32' 5" W. ; Latitude ij^ 47' a" N. 

Evening Terminator. 



' Date 

1 . ^ 


Long. 


Angle tf 


JHsbanbt 


1867 d. h. 


'., 




/ 


^ -f- 


July ai 16 


43 r« w. 


— 


I 8 


+ 11 327 


Aug: ao ' 16 " 


\. »6-3^3ti',W. 


- — 


a8 


+ 5 <y6 • 


Sept. 18 16 


aa 34*4 W. 


+ 


19 


•^ II. ry . 


Oct 18 16 


16 SI'S w. 


+ 


I 3 


+ 5 19-0 


Nov. 16 j6 


aj 480 W. 


+ 


X a8 


+ la 15*5 


„ 17 x6 


II 380 W. 


+ 


I 29 


5'5 


Bee. x6 16 


t8 56'o W. 


+ 


I a8 


+ 7 ^ys 



KoTBS.— ^The above taHes give the distances in the fourth columns of the 
meridian on which Linobh is situated, &om the meridian crossed by the ter- 
minator at the 'respective days and hours, Q:.M.T., in the first colunms of 
each. The second columns, headed *^ Long.," contain the loi^tudss of the 
terminator at those ^ys and hours. ^ The Angle -n is that which the termr- 
nator &nns with tbe meridian whieh it intersects, and is >¥ when the 
N. pole is ei^ightened, and •«• when it is in darkness. If the longitude* of 
the terminator were- the same with the longitude of JATmh, lAmtk would 
be in sunlight with the Angle 17 + , and in darkness if it were --• ; 
for with the K. pole illuminated, the terminator would pass eastward 
of lAwni^ and westward of it when the S. pole is enlightened.' On 
the evening of August 6, the terminator will be veiy near Lmni, and may 
reach it before moonset On October 4, TAnfU may be observed on the 
terminator. On the morning of Nov. 18, the evening terminator passing 
K of LinnS whenthe longitudes coincide, it is doubtful if Linni will !:« 
viable without further calculation, but it may be well observed on the 
morning of the 17^. The sign + in the fourth columns signifies that 
i^»^ is illuminated. 
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ASTEONOMICAL OCCUBRENCES FOR JULY 1867. 



DATB 


Frindiwl OocmxenceB 


Jupiter's Satellitea 


Meridian 
Passage 


Mon 


1 


h.m. 

9 * 

948 


Sidereal Time at Heiin 

Noon, 6 jjS i6'o 
CoDjanetion of Moon and 

Uranufl, 50 0' N. 
• New Moon 


■ 


b. m. 8. 


h. m. 
Saturn 

8 26-2 


Tues 


2 






3rd Tr.E. 
*th Tr. I. 
9nd Ec D. 


12 
12 32 
15 6 5d 


8 22*2 


Wed 


3 

4 

5 

6 
7 
8 
9 
10 

11 

12 

13 

14 
15 
16 


7H 

8 12 

12 46 


Conianction of Moon and 
Mercury, f> 33' N. 

Conjimction of Mars and 
p Leonis, ^m.-^. W. 

Gonjanction of Mercnryand 
a Cancri, 310.-0 W. 






8 181 


Thur 






«nd Tr. I. 

„ Sh.E. 

n Tr.E. 
Ist Sh. 1. 


11 38 

12 17 
1429 

'5 7 


8 14-1 


Eri 


9 56 
20 26 


Conianction of Moon and 
Mara, jo 4/ N. 

Greatest easterly elonga- 
tion of Mercary, 26° 11' 


iBt Ec. D. 

„ OcR. 


12 19 7 
*5 43 


8 lo-o 


Sat 




Meridian passage of the 
Son, 4m. 228. after Mean 
Noon 


1st Tr. I. 

„ Sh. E. 
» Tr.E. 


10 42 

" 55 
13 I 


Moon. 
4 i3*8 


Sun 










5 "-3 


Mon 


5 31 


> Moon's First Quarter 






5 59-^ 


Tues 






3rd Sh. E. 
« Tr.I. 
„ Tr.E. 


11 23 

12 

15 35 


6447 


Wed 


17 24 


Conjunction of Moon and 
Saturn, 2° 15' S. 


4ltliOaR. 


13 4840 


7 30-1 


Thur 


10 15 

11 25 
14 JO 


Occulution of V Libne (6) 
Reappearance of ditto 
Conjunction of Mars and 
X Iieonis, 4ni.7 E. 


«nd Sh. I. 
y, Tr.I. 
„ Sh.E. 


II 59 
14 2 

14 54 


8157 


Fri 






Ifit Ec. D. 


14 13 22 


9 1-9 


Sat 






Ist Sh. 1. 
«nd Oc. R. 
1st Tr. I. 

„ Sh.E. 

„ Tr. E. 


II 29 

11 46 

12 29 

"3 49 
14 48 


9 487 


Sun 






1st Oc. R. 


II 58 


10 36*1 


Mon 


7 56 
22 51 








II 23*6 


Tues 


Full Moon 

Conjunction of Mars and 
cr Leonis, 9m. -o E. 


3rd Sh. 1. 
„ Sh. E. 
n Tr.I. 


II 41 
15 23 
15 31 


Saturn 
7 ^S'9 


Wed 


17 










7 22-0 
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DATS 



Thur 



Fri 



Sat 



18 



19 



Principal Occurrences 



h; m. 



22 28 



20 



Sun 
Mon 



21 



22 



13 34 

14 14 
n 51 



Jupiter's Satellites 



Sidereal Time at Mean 
Noon, 7 43 18-4 



Sad Sb. I. 



CoujunctioD of Moon and - - p, jv 
Jupiter, 2° 3' S. 

Occultation of ^ Aquarii 

(4i) 
Reappearance of ditto 

Conjunction of UranoB and 



Tues 
Wed 



23 

24 



23 O 



>nj 



onus, 0° ai' S. 



Meridian passage of the 
San, 6m. 58. after Mean 
Koon ^ 

Moon's libration — greatest 
portion of the N£. qoad 
rant vidible 



Thur 25 



Fri 



a 32 



SndEc. D. 
1st Sh. I. 
Snd Oc. R. 
1st Tr. 1. 
„ Sh. E. 



1st Ec. D. 
„ Oc. R. 



h. m. 8. 
14 36 



16 7 44 



9 33 a3| 

13 23 

14 5 

H IS 
'1_43_ 

io 36 16 
13 44 



Meridian 



h. m. 
Satuirn 

7 i8-o 



7 »4*i 



7 IPI 



1st Sh. E. 
„ Tr.E. 



C Moon's Last Quarter 



26 



Sat 



8un 



" 54 

'3 \ 

1348 

13 8 
13 41 

13 34 

14 13 

13 44 

14 28 

14 II 

15 5 
14 12 

16 35 



3rd Sh. I. 



10 12 

11 I 



15 4* 



27 



Occultation, reappearanQe 

of 71 Tauri (6) 
Occultation of fi3 Tauri(4i) 
Reappearance of ditto 
Occultation of B^ Tauri(4i) 
Reappearance of ditto 
Occultation of 80 Tauri (6) 
Reappearance of ditto 
Occultation of 81 Tauri(5iJ 
Reappearance of ditto 
Occultation of 85 Tauri (6) 
Reappearance oi ditto 
Near ajl^proach of Moon to 

B.A.C. 1391 (5) 
Near approach of Moon to 

Aldebaran (i) 



7 6*2 



7 »-3 



6583 



6 54*4 



650-5 



28 



22 4 



6466 



Declination of Satam 
- 140 56' 13" 



Conjunction of Moon and 
Uranus, 4° 59' N. 



4tU Oc. 1>. 
3rd Oc. R. 
Snd Ec. D 
4th Oc. R. 
1st Sh. 1. 
Tr. I. 



»» 



10 14 

12 

12 

1438 

15 17 

16 o 



Mon 



Tues 



29 



30 



Wed 31 



IS 27 



1643 
23 46 



Conjunction of Moon and 
Venus, 4° 32' N. 



J New Moon 

Conjunction of Moon and 
Mercury, 2° 11' S. 



Ist Ec. D. 
„ OcR. 



Snd Sb. E. 
1st Sh. 1. 
„ Tr. I. 
and Tr. E. 
1st Sh.E. 
Tr. E. 



»» 



6 427 



12 30 45 
15 30 



1st Oc. R. 



9 »7 
9 46 

10 26 

10 46 

12 

12 41 



9 56 



6 388 



6 349 



6 310 



6 27' I 
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THE 'planets for JULY. 



Meroory may be observed in the evening, at the banning of the month, 
setting about an hour and a half after the Sun. 

h. m. 8. o » 

ist B.A. 8 28 58 Ded. + 19 46 Diameter ^"'% 
15th „ 9 II 57 • „ 13 54J „ 9"-4 

VenxLS continues to be visible in the mornings, and passes the meridian 
at about half-past ten a..m, at the beginning, and eleven o'&Lock at the end 
of the month. 

1st R.A. 4 59 56 Decl. + 21 52 Diameter io"-6 
15th „ 6 13 21 „ 23 U „ io"-4 

Illuminated portion of the disc of Venus, 0^942. 

Mars sets shortly before eleven o'clock in the evening at the beginning 
of July, and about an hour and a half after the Sun at the end of the month, 

1st R.A. 10 30 9 DecL + 10 31 J Diameter 5"*6 
15th „ II I o „ 7 14 „ 5"-4 

Illuminated portion of the di«cjof -Marsy o/'^37. 

Jupiter is now coming well into view, and as his altitude is now greater, 
may be more favourably observed at each apparition. 

zst BJL. 22 38 28 Decl. -^94$ Diameter 45''*8 
15th „ 22 36 38 „ 10 3 „ 47"'o 

Saturn is still a fine object in the South- West in the evieiiings. 

1st KA. 15 3 56 Decl. — 14 55 Diameter i*j'*'^ 

15th „ 15 . a 39 . » H.SSjr -. ',).^ .?7-'-* 

Dim^isions of Ring — Outer Major Axis, 4o"'o; Oofter Minor, Ajud/ i:5"'o. 



Sale of Astronomical Instruments. — At tiie sale of Jljr. 

CJoventry's instruments, at King Street, on the 3ifet of ^i&yy the following 
prices were realised: — Lot 56, portable equatorial, by AQkl^d, 5^,;. 5^7, 
an equatorial movement, 325. 6^.; 66, 3-inch achromatic, hy XHMond, ym- 
mounted, 6/.; 67, equatorial theodolite, by Sinims, 17/* ip^.; .^8,, sidereal, 
chronometer, by Cmpe, 15^. ; 69, mean time ditto, ty AppleU>n^ 15/.,; 70, 
ij-inch transit, by Simms^ 6?.; 99, travelling microscopy b^ i?««5,( 5^ j 5?,; 
102, theodolite, by Cary^ 2/. 12a. 6<?. ; 109, silver sidereal pocket cirono- 
meter, by Ba/rraud, iiL\ 109*, gold tourbillon watcli, by Bimt4' Boskdlj 
55Z. io«. ; 115, position micrometer, by Simms, 5?.; 117, 6-jnch equatorial 
telescope, with clock-driving, apparatus, by Simms, ioqL; . ii$, eompoupd 
binocular microscope, by Soss, 75/.; 140, portable sextant, bj Smms, 
2Z. 125. 6d, ; 143, large brass sextant, by Simms^ 7/. 105.;, ,145, f^9-iflch re- 
flecting telescope, equator ially mounted, by Brouminffy 51/.; 146, j-inch 
transit, by Simms, 25Z. ; 147, 4-inch achromatic, by Mcrz, of Munich, 36/. ; 
149, 3i-inch universal equatorial, by Simms, ^zl. ; 152, astronomical regu- 
lator, by Barraud, 2jl. ; 154, altazimuth, by S'mms, 46^, ; ijj^6, ;'* Cycle of 
Celestial Objects,** bj Adm. Smyth, 2 vols. 3^. ; with a great vane^ of 
smaller astronomical mstruments, all of which were of good qualit^^ and ia 
very good condition. 

The Annual Visitation of the Rojal 0.baeffvatoi]fyid;<Giaeiiwich 

took place on the i8th of June ; the weather was, however,- not d.«ar enfough 
to allow of anything being seen with the great equatorial eieept 1^ suu'^spot 
during intervals between passing clouds. ^ 
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BBIEP COBBESPOKDENCE. 

The Nautical Almanac. — I suppose your correspondent 

** B. B. K" consulted, bj mistake, the Nautical Almanac for 1 866, with 
regard to the opposition of Satom, which is there stated to be on April 
29th, zh. sonu. 1 should have no hesitation as to the correctness of my 
supposition if " E. B. K/s" statement of the hour (viz. yh. 49m.) had agreed 
with the above. Perhaps Dietrichsen & Hannay's Almanac has here also 
to bear the blame (as at p. 133, No. 54, of the Register) for the implied 
error in the Nautical Almanac for 1S67, the correctness of which jou 
have, however, already sufficiently indicated by your appended note. 

F. M. B'A. 

BRiTifiH AssociATiox. — Where can I obtain a copy of the 
Sermon preached by the Eev. 0. Pritchaid before the Meeting of the British 
Association for the Advancement of Science, held in Kottingham in 1866 ? 



nrSTBtTMEHTS, &0. FOB SALS. 

These Kotices, which are retstrleted to two line* eaoh, are insertied free of ^hfffge t9 
snbscribers : applications respecting prices and other particulars to be made to the 
Editor, "vfitli a stamped envelope for reply, without which no answer cktnhe sent, — For 
▲dveitiqements with prioee and more complete details, a small chaige will be made. 

N.B.— It is particnlarly roqneeted that we may be informed when instroments are dis- 
posed of. In <attter tiurt the noiAce may be withdrawn, iu>d traitlees m'PI^^db'Uous 
prevented. 

Aohromatio Befractoi', 6-4 in. ap. 8^ ft. focus, by Merz, Equatorial and 

elookwork by Troughton ^ Simm», [78] 

Aohromatio Befiraotor, 4 in. aperture, by Cooke ^ Sons ; equatorially 

mounted, complete in every respect. [104] 

Aohromatio Befiraotor, 4 in. ap. 5 ft. focus, by Dotlond; equatorially 

' Mounted. Powers «P to 400. ' [87] 

0regoriaii BefLootor, 4| in. ap..2ft. focus, hj Dollondt^ -powers, 50 to 

100, finder, &;c., on b^ss table stand. [63] 

AebromatiO Ofc^i^ot-Giass, 4|in. ap. 62 in. focus, by Slng^ with brass 

cap and rec^ving cell, fbr mounting on tube. • [85] 

SHverod iJlasB Speculum, io|^ in. diameter, 7 ft. focal length, of excel- 
lent QTlalil^, by Mr, Wiih, in wooden tube ; price moderate. [lOlJ 
Transit ihstrtunent, 3$ in. ap. 5 ft. focus, Ys fitted with agates for 

motrnting-bn'stfene piers. [20] 

Ttantfit Instrument, 2} In. ap. 30 in focus, by Trotighton ^ Simms, with 

micrometer eye-piece and cast-iron adjustible stand. [107] 

l^ansit Instrument, ap. i{ inches, by Jones, Charing Cross : with three 

circles; divided oi^ suter. ^ [08] 

Two JSquatbrial Stdnds, fbr 5 ft. telescope : with circles, &c. complete. 

• ' - [99] 

2)gLttatbrial Stand/ f 01^ a 5 or 6 ft. telescope: 13 in. circles, divided on 

'silver, to lb*? of space and 48. of time.^ — Has never been used. [55] 
Pdiar- AaciS, of Idahogany, 7 ft. long, adapted for a 4 ft. telescope, with iz 

in. circles, reading to minutes. [56] 

Bpeoidmn • 0zin4dtii£ Ai^aratus, t^apable of working a 7 ft. speculum : 

with tube and fittings for a 9 in. Newtonian. [67] 

Baeroatiye.Boianoflftand.the first three volumes of the FhotographiQ 

Journal : price very low. [SO] 
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119'STBtrMENTS, &o. WAKTED. 

Astronomical Clock, not very first-class ; price low. 

Equatorial Stand, for a 5 ft. Befractor: graduated circles. 

Brass Tripod for a 2 ft. Telescope : condition not material. 

Transit Instrament, 2 in. ap. 18 or 24 in. focus. 

Transit Instrument, i^ in. aperture, about 20 in. focus. 

Monthly Kotices of the Eoyal Astronomical Society, Vol. 3. 

Monthly Notices : Vol. 5, No. 12. 

Bartholomew Prescot on the Universe, published 1823 : a copy wanted, 

in good condition. [84] 

Galbraith's Mathematical and Astronomical Tables, 2nd edition. A 

good price will be giyen for a clean copy. [^06] 



[65] 
[85 
[106 

[71 

[102 

[26 

[82 



LIST OF STJBSCBIBEBS — ^Names received since our last number. 
Buffham, T. H., Esq., Earith, near St. Ives, Huntingdonshire. 
Elliott, Eobt., Esq., Pensher House, Fence Houses, Durham. 
Gamett, W., Esq., Bashall Lodge, Clitheroe. 
Hedgeland, Eev. J. W., 21 Mount Kadford, Exeter. 
Mestayer, R., Esq., 13 Manor Eoad, Upper Holloway.]! 
Shaw, W. T., Esq., 108 Bunhill Eow, E.C. 



ASTBOKOMIGAI EEOISTEB— Subscriptions received by the Editor. 



To June 1867. 
lCead,J. 

To July 1867. 
Oarnett, W. 

To September 1867. 
BnSham. 
Burlingham. 
Blliott. 
Olover, B. 



Oldfield. 

Petty. 

Shaw. 

To December 1867. 

Bates, T. 
Barkfius. 
Briggs, Miss. 
Cook, James. 
Freeman, D. A. 



€k)och, Miss. 
Hedgeland. 
Hnbbersty. 
Jefferies, J. 
Noble, Capt. W. 
Blimp, H. B. 
Smith, W. 

To June 1868. 
Welch, J. P. ^ 



VOTZCfeS TO coaagspoM J>g jb ts. 



The Bditor regrets that the publication of the present number will be imaToldably 
delayed for a day or two. 

GoBBXcnoNS. — Mr. Hunt wishes us to notice that, in his letter on y 
Virginia, in the last number of the Register , p. 136, galley-stave heroics 
ought to be between inverted commas ; and, in the last paragraph, it should 
be deficient 0/, instead of deficient m, attic salt, which also should be spelt 
with a capital A. 

Correspondents communicating with the Editor are particularly requested 
to notice the change in the address to Famham House, Pembuzy Boad, 
Clapton, N.E., instead of Stanford ViUa, as heretofore. 



The Astronomioal B>egp.ster is int^sded to appear at the commenoement of each 
month ; the Subscription (including Postage) is fixed at Three Bhillings per 
Quarter, payable in advance^ by postage stamps or otherwise. 

Tbie pages of the AUranomieal Register are open to all suitable communications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. S. Gorton, Pamham 
Bouse, Pembury Road, Clapton, N,E,, not later than the 16th of the month. 
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JUPITER'S SATELLITES. 

As, no doubt, many of our readers dp not see the 
"Monthly Notices" of the Astronomical Society, it may be 
desirable to call their attention to the very rare phenomenon, 
which may be seen next month (weather permitting), of Jupiter 
unattended by any visible satellites. The Astronomer Royal 
states in the "Monthly Notices" for December 1866, that this 
has been observed, he believes, only twice, one of the observa- 
tions being that of the Rev, W. R. Dawes. He proceeds to give 
the following particulars: — " On Ai^ust 21, Jupiter will be with- 
out satellites for one hour and three-quarters ; and, if the cir- 
cumstances of the weather, &c. be favourable, all the four 
disappearances and the four reappearances may be*^bflerved in 
this country." The following numbers are extracted from the 
Nautical Almanac : — 

1867. Greenwich Mean 
Aug. 2X. Solar Time. 

, 8h. 14m. The third satellite will enter on Jupiter^s face. The 
Sun win not be very much depressed below the 
horizon, and Jupiter will not be very high, but this 
phenomenon may probably be seen. All these which 
follow may be seen welL 
9h. 9m. The second satellite wiU be eclipsed in the shadow of 

Jupiter. 
9h. 28m. The fourth satellite will Miter on Jupiter's &ce. 
I oh. 4in. The first satellite will enter on Jupitei^s face. 

The four satellites will then be invisible. 

I ih. 49m. The third satellite will pass off the disc of Jupiter. 

i2h. 13m. The second satellite will reappear from occultation 
behind the body of Jupiter (its emersion from the 
shadow having taken place behind the body). 

I2h. 23m. ^he first satellite will pass off the disc. 

13b. 54m. The fourth satellite will pass off the disc* 

a. H. 

, \ 

* It thus appears that about half-past 10 on the 2ist> the first, fourth, and 
third satellites, with their shadows, may be seen on the disc of Jupiter, 
while the second satellite is at the same time eclipsed by the shadow. On 
the 28th, at midnight, only one satellite, the fourth, will be visible ; the 
first and third, with their shadows, will .be on the disc, while the second 
will be occulted by the planet. 
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THE LUNAR CRATER ALHAZEN. 
By W. R. Bnrr, F Jt JLS. 

This crater has been very puzzling to selenographers on acconnt of the 
protean shapes it has assumed. Sometimes it has presented the appear- 
ance of a depressed grey surface within a ring ; at others, that of a longish 
flat ridge. Perhaps the most curious, as well as the most instructiye, is that 
of its general indistinctntss, while the neighbouring objects have been 
sharply defined — a phenomenon which I hare often noticed in other cases ; 
and this is strongly in contrast with its haying been seen with extraordinary 
distinctness even when near the limb. These phenomena were recorded by 
Schroter at the end of the last century. In 1825 it could not be found by 
Kunowsky; but, in 1827, Pastorff and Harding could always see it« 
Kohler, in 1828, recognised it as corresponding with Beer and Madler's 
Alhazen, but observed that it was very tfarieile in aspect During the 
progress of Beer and Madler^s survey it appears to have been missing, as 
they could discover no ring mountain in its place. In 1862 I found it (see 
* Monthly Notices of the Boyal Astionomicid Society,' VoL xxii. p. 230) to 
consist of two ranges of mountains that under some circumstances assumed 
the appearance of a crater ; but I was then quite unable to detect, with an 
aperture of 2f inches, the slightest vestige of a real crater. On the 5th of 
July 1867, 9h. cm. G-J)i.T., I saw it under very &Yourable circumstances 
with the Boyal Society's achromatic of 4^ inches aperture, power 230, 
Schroter*s pair of craters X and 8 in its neighbourhood being very distinct 
(see Astronomical Register ^ No. 43, July 1866, p. 188). I then ascertained 
that Schroter's Alhazen is really a crater, situated on the snr&ce between 
tlie two ranges of mount^ains, and but slightly depressed below it. Although 
not greitly depressed, it is sufficiently so to present under this illumination 
and visual angle the true crater form. 

It would seem that its apparition as a crater is rare^ probably from a 
variety of causes. It is quite of sufficient magnitude to have been seen with 
an aperture of 2} inches, and it would be very important to ascertain if 
under nearly similar circumstances to those of July 5, 1867, it would present 
a similar aspect. The selenographical conditions of its visibility on July 5 
were as follows : — Morning illumination, after Perigee, 102 hours ; before 
Apogee, 215 hours. Eastward of its mean position in longitude. Moon's 
latitude S. o^ 43' 55^, a little southward of its mean position in latitude. 
For illumination, longitude of terminator, W. 42^ 12' 54", angle of ter- 
minator and meridian — i^ 23'. South pole of the Moon insunli^t 25 days 
after the winter solstice in the Moon's northern hemisphere. 

On the evening of September 2, 1867, the terminator will be nearly simi- 
larly situated with regsjd to Alhazen, when the Sun in the Moon's northern 
hemisphere will be within a few days of crossing the Moon's equator at the 
yeraal equinox. At this time, with a different angle of illumination, 
Alhazen will be more eastwardly of its mean position in longitude, and con- 
sequently may be seen under a greater visual angle £. — ^W. from the earth, 
the cdnditious being 164 hours aft^er Perigee and 120 hours before Apogee, 
but it will not be so favourably situated for latitude, the Moon being about 
4 degrees north of the Ecliptic. 

The most favourable conditions for viewing Alhazen are clearly at equal 
intervals after Perigee and before Apogee, combined with the Moon's high 
South latitude, for then Alhazen may be seen under the greatest visual 
angles both E. — ^W. and N. - S. 

Victoria Observatory, 42 Sewardstone Road West, 
Victbria Park, London, N JI. : 1867, July 8. 



^ 
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THE LUNAR CRATER LINNE. 

Thb Lunar Committee of the British Association for the Advancement of 
Science has issued " Oircnlar No. III. " which contains a rhurrU of the 
observations of Lvrml that have come to hand between Dec. 12, 1866, and 
June II, 1867, so far as relates to the small hill, fine black point, or small 
crater seen by Schmidt, Buckingham, Secchi, Respighi, and Wolf. The 
largest estimation (Secchi's) of the diameter of this crater previous to April 
1867, viz, Feb. 11, 1867, is o''*33, or 2,352 English feet. It appears from 
Eespighi*s communication {Bulletin Mklorologique de F Observatoire du 
Collie RoTnain, 31st May 1867) that he observed in April and May, with 
the equatorial of the Capitoline Observatory, Borne, by Mecz, of 4*5 inches 
(French) aperture, all the main features that have been recorded by Schmidt 
and others since 1866, Oct. 16, viz. the whitish cloud-like spot of nearly the 
same extent as the crater Sulpicius G-allus ; the ring of a large crater of 
small depth, probably the ring seen by Messrs. Knott and Webb ; the 
bright point west of the centre of the large white spot, which he found — as 
the English observers — to be the western border of the small crater ; and 
the small crater itself, to which he gives a diameter of V'o, or 28,224 English 
feet. Wolf estimates the diameter at a little less than i"*o, or 7,056 English 
feet. Whatever may be the truth in the midst of the conflicting opinions 
which have been expressed on the state of Linni (there are no discrepancies 
in the evidence), it is certain that no lunar spot has received so much 
attention from so many observers as Linni, and that its features are so well 
determined (with the exception of the diameter of the small crater, o'''33 in 
February, 4"*o in April and May, i"'o in June, which, by the way, are not 
contradictory,) for the early half of the year 1867,. as. to furnish reliable 
evidence of its condition at this epoch. It augurs well for the progress of 
selenography that so great an interest is at present beiug manifested in the 
investigation of the physical condition of the surface of our satellite, and it 
is to be hoped that observers wiU be increased, and that the most powerful 
instruments will be brought to bear systematically in scrutinisixig these con- 
ditions. 

Not only is Represent condition of linn^, as regards its main features 
and extent, pretty well settled, but its brightness also. In Lohrmann's time 
it was always (as registered by him) brighter than Conon, a crater in the 
Apennines of 7^. £hmidt records nine comparisons of the brightness of 
Linn^ with that of the spot on the SE. of Posidonius, marked 7 by Beer 
and Madler. On seven occasions he found it less bright than 7, viz. on 
1866, Kov. 18, 19, 22, 23, and 24; and 1867, J^^* '3 ^^^ i4** On Dec. 16, 
1866, he recorded it equal to 7 ; and on Dec 14,* 1866, it was brighter than 
7. Mr. Birt also observed lanni to be less than 7 on six evenings, viz. 
1866, Dec. 19; 1867, Jan. 14,^ 15, Feb. 11, and May 11 and 15; equal to 
7 on May 17, and brighter than 7 on March 14. In addition, Mr. Birt 
made eight estimates of the brightness of Iann6, as follows :-^i 866, Dec. 14,* 
3*^ ; Dec. 15, 3°*5 ; Dec. 18, 5^-5; Dec. 19, 5°; Dec. 21, 4°; 1867, Jan. 12, 
3®; Jan. 14, 49; Jan. 15, 5**. The dates marked with an asterisk (*) are 
common to Schmidt's and Birtf s observations. From twelve observations of 
a brightness less tlum 7 Posidonius, &om 1866, Nov. 18, to 1867, May 15, 
inclusive, and four only of a different chturacter by two independent 
observers, there can be no question that between i866'88 igjd 1867*37 the 
brightness of linnd was less (slightly) than that of 7 Posidonius, and from 
the series of estimations between 1866*95 and 1867*04 it did not exceed 5^*5 
of the scale : Shadow =0^ ; Aristarchus= 10^. 
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On Dec. iS and 19, 1866, the brightness of Linn^ was determined by 
Mr. Birt in connection with the nndennentioned objects : — 



Frodiis , 

Gensorinus 

Dionysius. 

Conon 

Linn^ 

Bessel 



Bee. 18. 
. 9^ 

. 8-5 
, 8 



7 

5*5 
4 ring. 



Dec. 19. 
9^ 
9 

8-5 
7 
5 
4*5 



It appears from the series of estimations that Linn^ increases in bright- 
ness as the altitude of the Snn increases. 

Of the three principal features of linn^ — ^riz. the larger crater, the whitish 
cloud, and the smaller crater — -the cloud has been the subject of measure- 
ment. The extent of the smaller crater has been estimated. 

Linn6 \ 11° 32' 18" W. ; /3 17° 4/ 13" K ; a %rf> 55' 50". 



Brightness 1866*95 to 186704. Max. 5^-5. 



Min. 3°'o. 



WHITISH CLOUD. 



Antbovity 


Epoch 


Seconds 


English feet 


Schmidt .... 


1866*794 


690 


48,688 


Birt . . 








1866*953 
1866-961 


ii"6i* 


81,920 


Birt . 








7*07* 


49,886 


Birt . , 








1866*964 


7*3»* 


51,650 


Birt . 








1866*969 


6-75* 


47,627 


Schmidt 








1866*986 


i*8i 


12,790 


Birt . 








1867*636 


7*95* 


56,100 


Buckingham 






1867*197 


6*00* 


4»»336 


Wolf . . . < 




1867*443 


4-50 


3»»75» 



SMALL CRATBR. 



Antiiorii^ 



Schmidt . 

Schmidt . 

Schmidt . 

Schmidt . 

Secchi. . 
Bespighi . 

Wolf . . 



Epoch 



Seconds 



1866*947 
1866*9^3 
1 867*066 
1 867*066 
1867*112 
i867*359t 

1867443 



Bni^lshfeet 



0*27 


i,9i8*4t 


0*24 


«»695 X 


0*18 


1,279 : 


0*27 . 


i,9i8-4t 


0-33 


a»35* 


4*00 


28,224 


I'OO 


7,05b 



A a Longitude. jS =- La' itude. a s angular distance from eentxe. 

{*) The quantities marked thus are measures. 

(t) Schmidt's delicate hill, or fine white peak. 

(I) Schmidt's fine black point. 

i"'o at Moon's apparent centre = 6,1167 English feet. 

Seconds of arc in English feet at LinnS may be obtained thus — S repre- 

genting seconds : — 

S X 6,ii6'7 X Secant 29° 55' 50", or 
7,066 X Secant 29*^ 55' 50**. 
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For facilitating computation the foUoving logs may be useful : — 

Log. 7056 » 3*848561. Log. cos. 490 55' 50" = 9*937955 

•T056 
the expression being ^ 

Errata on p. 163, line 9 : for 11° 32' 5", read 11® 32'' 5 ; for 27° 47' 2" 
read 27° 47'*2. 



ASTRONOMY IN AUSTRALIA, 



New South Wales can hardly be expected to have contributed much 
hitherto to the advancement of astronomy. Seventy-eight years ago, its 
metropoUs, Sydney, formed part of its primeval forest ; in this short time 
its commercial progress has been rapid, and it will now probably take its 
place with the old countries of Europe as a contributor to arts and 
sciences. 

The astronomical history of the colony begins in 1 822, when the Para- 
matta Observatory was founded and supported by Sir Thomas Brisbane, 
then Grovernor of the colony. He was Vice-President of the Astronomical 
Society in London, but had no opportunity of contributing in any great 
degree to his favourite science until his appointment to the colonial govern- 
ment, when he perceived that an observatory would greatly tend to extend 
our knowledge of the southern heavens. The labours of Lacaille at the 
Cape of Good Hope are well known, and, under these circumstances, the 
observatory at Paramatta, in conjunction with those of the Cape, would 
have a wiae field for the development of its efforts. Sir Thomas Brisbane 
arrived in 1821, and brought with him two assistants for the observatory — 
M. Carl Biimker, afterwards Director of the Hambuig Observatory, and 
Mr. James Ihinlop. The principal instruments employed were a transit of 
64 inches focal length, and 3f inehes aperture ; a 2-foot mural circle (both 
by Troughton); a 16-inch repeating circle by Beichenbach ; and a small 
equatorial of 42 inches focus. The first two instruments were employed in 
forming a catalogue of southern stars. Various observations were taken 
during the six following years, and these underwent a careful reduction at 
the hands of Dr. Brinkley, and the honorary medals of the Boyal Astro* 
nomical Society were presented to Sir T. Brisbane and Mr. Dunlop. 

Encke was much assisted by the observations made by M. Biimker, when 
the comet which bears his (Endke's) nam« was traversing the southern 
hemisphere : it was detected at Paramatta on the evening of tlie 2nd 
June 1822. 

A catalogue of 600 stars was made by Mr. Dunlop in addition to that 
already mentioned, and various other observations were made up to the 
year 1847, when the observatory was dismantled and discontinued until 
1857-8, at which period a new one was erected by Mr. Scott at Sydney, and 
furnished with the instruments from the Paramatta Observatory. Obser- 
vations were made of the great solar eclipse of March 1857, and of Donati's 
Comet, shortly after which Grorernment granted 800^. for a new equatorial 
instrument. 

Mr. Scott resigned his appointment in t86 3, and the observatory remained 
in charge of Mr. Bussell until 1864, when Mr. G-. B. Smalley was appointed 
to the office. 

The history of astronomy in New South Wales rests on the labours of the 
observatory at Paramatta and the Sydttey establishment; but occasional 
observations have proceeded from the private observatory of Mr. Tebbutt, at 
Windsor, N.S.W. Here the instruments are, a transit and an equatorial 
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refi»ctor by Jones of 3^in. aperture. Mr. Tebbatl is a Tei7 zealous comet- 
hunter, ana has been the first observer of seyeral — ^in addition to "which his 
observations of others have greatly tended to confirm the elements of these 
bodies calculated b^ European astronomers. This brief notice is taken 
from a sketch by his pen, which concludes with a h(^ that before long 
private observatories of a high class, equal to those in the mother country 
and on the continent of Europe, will spring up in the Aiistralias, to assist 
the national establishments in the promotion of the science. 



COBBESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 



B1ELA8 COMET, 



TO THE EDITOE OF THE ASTRONOMICAL REGISTER. 

Sir, — ^When an assertion is made in a well-known and popular work by 
an authority esteemed amongst the highest, and when that assertion is found 
for some unknown reason to be incorrect, I think means should be taken for 
pointing out the error ; and when the matter relates to an astronomical 
discovery, I know of no better means of doing so than through your in- 
creasingly-valued publication. 

Arago, in his Astronomie Populaire, devotes a chapter (Book xvii. chap. 
8) to Gambart's Comet, as he calls it — ^meaning that generally known as 
Biela's. He gives his reasons for so calling it, which I will translate : — 

" Custom has established that the periodical comets should be denoted by 
the names of men. This practice may excite the zeal of astronomers, and 
it is therefore well to keep to it ; but one condition seems indispensable — 
viz., that the names should be selected according to invariable rules, and 
all self-love and natural prejudice be avoided. In the case of a periodic 
comet, there are three persons concerned : the astronomer who first sees it ; 
the astronomer who first shows, by means of parabolic elements, that it 
had been previously observed ; and he who, passing to elliptic elements, cal- 
culates exactly the duration of the revolution. Let us see what principles 
have prevailed for the two periodic comets (those of Halley and Endce) 
with which we have been occupied in the two preceding chapters. 

"As to that of Halley, astronomers have decided to give it the name of 
the illustrious man who first occupied himself with periodical comets — who 
showed, by parabolic elements, that it had already appeared, proved its 
periodicity, and predicted its next return, which Clairaut afterwards calcu- 
lated exactly. 

** For the comet of Encke, they have given it neither the name of Pons, 
who discovered it, nor of Bouvard, who calculated its parabolic elements, 
but that of Encke, who noticed its preceding apparitions, and predicted its 
future returns. * * 

" Why then give the name of Biela to the comet of 6 J years, who did 
nothing but discover it (qui n'a fait que la d^uvrir), whilst the name of Pons 
has not been given to the comet which he discovered, of 3^ years ? Why 
have two weights and two measures ? Gambard calculated the parabolic 
elements of the comet of 1 818-19, recognised its previous apparitions, and 
predicted its future returns. Whilst, then, this short-period comet bears the 
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name of Encke (which, for my part, I think very suitable), that of 6J years' 
period ought to bear the name of Ghambart, not that of Biela." 

Would not any one suppose, from this language, that it was an undoubted 
fact that Biela had merely discorered the existence of the comet, and that 
its theory was investigated and its orbit caletdated by Gambart ? Yet the 
actual facts are, that both those astronomers independently both discovered 
and determined (each from his own observations) tlie orbit of the comet, and 
showed, as was easily deduced, that it was identical with the comet dis* 
covered by Pons in 1 805. Biela had an undoubted priority of ten days in 
the discovery (the dates being i8a6, February 27 and March 9), but which 
first obtained with certainty the elements of the orbit is not so certain. 
Gambart indeed communicated his result to the Astronomische Nachrichten 
one day sooner than Biela — viz., the former writing on March 22, and the 
latter on March 23. But as Biela had partly expected the appearance of 
the comet, from the resemblance of the elements of the comets of 1772 and 
1805, and also hastened to work up those of the comet he had discovered 
irom suspecting it to be one of short period, as soon as he perceived that 
its motion was direct and its inclination small (though he was somewhat 
delayed by having no solar tables by him), there is good reason for sup- 
posing that his conclusion was arrived at some days before Gambart's. And 
Schumacher stated in Att^ Naek, 95, that he had afterwards heard from him 
that he had sent parabolic elements to a friend at Prague as early as March 
,15, and was then aware of the agreement between the elements of his comet 
and that of 1805. 

Arago's claim on behalf of Ghimbart, therefore, seems to be quite untenable, 
.and his expression about Biela being merely the discoverer of the comet's 
existence quite inconsistent with facts. While we allow that that illustrious 
astronomer must have overlooked these in some unaccountable manner, we 
cannot help suspecting that he was a little biassed bv a similar feeling that 
would not suffer him to recognise the just claims of Adams in the discoveiy 
of Neptune — ^the feeling that Gambart was a Frenchman, and Biela was not. 

I am, Sir, yours futhfully, 

Greenwich : May 9, 1867. W. T. LYNN. 



THE LUNAR CRATER LINN6. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^The number of the BuUettino Meteorciogico published by Father Secchi 
on the 3 1 St ult. contains some interesting observations on the crater Linn^, 
by Professor Respighi, the Director of the Observatory on the Capitol at 
Rome. He states, amongst other details, that with the equatorial by Merz 
of that Observatory, 4} inches in aperture, and with a magnifying power of 
250, he quickly recognised, on the evening of the loth of April, in the 
white spot, and in the contiguous shadow, or small dark spot, a small, well- 
defined crater, almost equal in size to that of small surrounding craters. 
On the evening of the 9th of May, with the same instrument and magnify- 
ing power, he again saw the small crater distinctly. On the same evening 
he observed it with the large equatorial of the Observatory of the Collegio 
Romano, in company with Professor Ferrari, and they saw the small 
crater with the edge brighter and more raised on the western side, and the 
bottom completely dark. On the following evening the small crater was 
seen very distinctly, with the bottom completely in shade, as well with 
the refractor of the Capitol as with that of the Collegio Romano ; and, as 
he had done on the preceding evening, he observed that the agitation of 
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the atmosphere very readily rendered it confofied, and caused it to dis- 
appear. I 

I give Ton Professor Bespighi's deductions from his observations in his 
own words. Your obedient servant, 

June 14, 1867. D. A, FREEMAlf. 

" From the whole of these observations it seems to me fairly deducible — 

" I. That the great white spot is formed by a high level, probably a 
little raised at the edge, after the manner of a large crater. 

" 2. That near the western border of this high level, or of the white 
spot, there is a little crater of the apparent diameter of about 4", and of 
not much deptK 

" 3. That the border and bottom of this small crater are more elevated 
on the western part than on the eastern, whence it follows that the crater is 
distinctly visible only in small elevations of the sun, and more easily after 
the rising of the sun than before its setting, on the horizon of the crater 
itself. 

" 4. That the brightness of the bottom, or of the white spot on which the 
crater is projected, contributes greatly to render its form undecided ; so that 
the slightest atmospheric disturbance is sufficient to cause it to entirely dis- 
appear. 

" With regard to the notable changes which it is asserted have taken 
place in this lunar crater, it seems to me that the arguments are not sufficient 
to prove them, as they are deduced either from observations made under un- 
favourable conditions, or from comparison with designs on which, in teach- 
ing of minute details, complete reliance is not to be placed. 

" It is certain that Schroter, in his Selenotopographische Fragmente, Table 
IX., represents this object as a white spot, with a diameter almost equal to 
that of the crater Sulpicius Grallus, with a trace of a small internal crater, 
precisely such as is now observed, and not, as some have asserted, under the 
aspect of a large black spot. It is positive that the crater still exists, and of 
dimensions very nearly the same as those assigned to it by Schmidt himself, 
i.e, of about 4 miles in diameter. 

** That if, in the lunar map of Beer and Madler, the crater is shown as of 
larger dimensions, this is attributable to the want of exactness of the 
drawing, of which other and more manifest examples could be produced— the 
more so^ that in this case the object treated of is represented rather by a 
conventional sign than by a real drawing. 

*'That Beer and Madler's selection of this object as one of the fixed 
points of eomparison of the first order in their measures, does not prove 
that this must be a fine crater, easily visible, but simply a well-markea and 
distinct object ; and as such, Linne, as it now presents itself, certainly leaves 
nothing to be desired. 

" Whence it seems to me that we may conclude that the crater either 
has not undergone sensible changes, or that, at least, the arguments brought 
forward in their favour are vague and inconclusive." 



7'HE EABTITS ROTATION AND MODEBN GUNNERY, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — The following notice appeared in a popular periodical a few weeks 
since : — ^^ Our cannon are now becoming sq pei^ect in their mechanism, that 
scientific men are beginning to look for the sources of error in the deviation 
caused by the rotation of the earth." The subject to which my attention 
was thus called seems suited to the pages of the Astronomical Rfgister^ and 
a matter likely to interest some of its readers. It is worthy of attention, 
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not only as an evidence of the high skill which has heen evinced by the 
mechanics who have devoted their attention to the perfecting of engines of 
destruction— assumiBg the truth of ,the quoted statement — ^but also on 
account of the train of reflection it kindles as to the possible importance of 
geographical position in deciding the issue of future battles, and the advan- 
tages which may depend to the artiUery of one or other of the opponents, 
by consequence of the relative situations with reference to the equator and 
the poles of our globe. 

A simple illustration of the effect of the earth's rotation on the trajectory 
of a shell may be made by attaching to the same axis two wheels of different 
diameters, so that both shall rotate together. If the one have a diameter of 
3 feet, and the other of i foot, it is evident that any point on the circum- 
ference of the larger will, during a revolution, move through three times as 
much space as a similar point on the periphery of the lesser circle, and will, 
therefore, move with three times the velocity. The figure of the earth may be 
considered as made up of an infinite number of such wheels, diminishing in 
size from the equator to the poles, and aU revolving in 24 hours. Now, if a 
gun be fired from the equator in the direction of the meridian, which is 
obviously that of maximum deviation, at an object nearer the pole, it is 
plain that that object, being situated on a smaller circle than the gun, but 
revolving in the same interval of time, will move, during the flight of the 
projectile, through less space, eastwards, than the shot, which will have 
imparted to it the greater velocity of the larger circle from which it started ; 
and the latter will, therefore, tend to strike eastwards from its butt. 

So far the enquiry is interesting on account of the small amount of error 
due to the astronomical cause, the amount at the equator being only about 
7 feet in a mile. The feature which, however, I wish to bring more 
especially before the notice of your readers, is of the geographical aspect of 
the subject. One degree, of course, passes under a flixed meridian in 4m. ; 
the difference between the length of such a degree at the equator and that 
of one 5,000 yards from the equinoctialline is nearly 22' 8 feet; and if the 
shell projected from the former to the latter occupied the same interval of 
4m. in its flight, this difference of 22*8 feet would be the excess of its 
motion over that of its billet, and the amount of its deviation ; assuming the 
time occupied, however, to be 40s., the deviation will amount to ^h of that 
amount — ^viz. nearly 3' 8 feet. The difference between a degree of longFt^ide 
at 50^ from the equator, and one 5,000 yards nearer the pole, is nearly 214*3 
feet, and the amount of deviation in that case is nearly 357 feet. It follows 
from this, then, that an artilleryman'^fighting somewhere south of GaUe, 
Ceylon, would only be liable to one-tenth as much aberration as if wwrring 
off the Cornish coast ; and a gunner of our Volunteer corps, who should 
have succeeded in allowing correctly for the deviation in South Coast pmictice, 
would, if suddenly called to face a foe marching from the north, be exposed 
to a risk of double amount of error. In all these instances it has been 
assumed, for the purpose of comparison, that the direction of the projectile 
has been parallel to the earth's axis ; and it is evident that the amount of 
the rotation-deviation would vary in any other position, being greatest in a 
direction from Portsmouth to Cherbourg, and equal to nil in a line from 
Hastings to Boulogne. 

In conclusion, I admit that the above figures are not perfectly accurate, 
extending, as will be seen, only to one place of decimals ; but they are, no 
doubt, sufficiently so for their general object — and excessive pressure of other 
business has prevented me fr(Jm taking into account any minute values. 
Such is my plea for any accidental errors the paper may contain. 

I am. Sir, yours faithfully, 

Streatham HiU. S. B. KING AID. 



1 78 Corretpondmee. 



DOUBLE STAB MEASURES. 
TO THE EDITOR OF THE ASTEONOMICjCL BEGISTEB. 



a, power of iio, as the; ma; be of n 

the amalira etai a. I am not avare that auy m 

diBESDCa haTe jet been pabluhed. 

o Kst. 

1867*45. ^B %i^'H >7'tiS5 

'A Ad Jji'jo 61-650 

*B Da ilS'50 3VV4 

ff Co 1 98*67 J006S 

AC 346I0 73-933 

D . * o CD X9}'40 5'649 

otlier measuMa of AB CD AC 



Smyth J370 iS-j 194-0 so IS°° 74* 

8lmve 336-5 17-1 »9J-i 6-1 — — 

Secchi 336-4 17-7 195-4 ''J — — 

If an; of jooi correspondents have measured the poration of the small 

itai a, perii^H the; voold send them to ;ou for publication in (be Begisicr. 

I remmn, Sir, ;ouM respectfully, 

Waterloo, near Liveipool : JNO. JOYNSOM. 

June tg, 1S67. 



GAMMA 2 ASSBOMEDM. 



TO THE EDITOE OF THE ASTBONOMICAI, REGISTEE. 
Sir,— I send jon an eye sketdi of 7* Andromed*, as I sea it with power 
600, S-inch aperture. I have used powers 800, i,lzo, and 1,400 on the ob- 
ject with my t«eBoope of 9-incli aperture, h; Slater, of 
London, but cannot prceent the email starB so wide 

> asunder as represented in Mr. Dawes' diagram, in 
the March nomber of the Bitter, although I make 
allowance for the correction supplied 1^ Mr. Dawes iu 
the April number. Moreover, the snuJl stars seem to 
me placed as Im from the great star as the; might be 
in Mr. Buckingham's zo-ineh, or in Mr. Younge's i''- 
ineh diameter telescope. Mr. Knott remarked, in his 
letter in your March number, that " other things Iieiugoqusl, the separating 
power of a telescope depends solely on its aperture." I confess that I have 
very little faith in either diminishing apprture caps, or perforated zinc discs; 
the; may give some assistance in ccrtiiin states of the atmosphere, but the 
telescope that fails to divide a very close double star with itefwJi aperturo, 
will hardly divide it with a diminished aperture. Sir W. Herschel once 
observed, thai it is easy to see an oluect when you have otice seen it, and 
when you know wiere to loot font. In the observation of very close 
double stars, much depends upon the proper training of the eye. It is cer- 
tain that the glare of a lamp on white papfr, or on polished brass circles, 
conttaete the pupil of the eye for some minutes, and unSta it at the time 
lor the severe woA of dividing a close double star. Krom long eiperieoi:e 
with a non-equatorial telescope, and &om a pretty intimate knowledge of 
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ih6 heavens, I etiU find all objects visible ta the naked eye without having 
recourse to the circles, using them only for telescopic objects. I believe Sir 
William Herschel followed tibis course, and found it beneficial. I have also 
considered that there was much advantage in training up the eye from a 
low power to the highest, and in occasionally changing the eye, and using a 
dark leather blind before the unemployed eye. I mention these matters as 
mere suggestions that may be worth an experiment. 

'Yours truly, 
St. Luke's Eectory, Manchester : W, A. DARBY. 

July. 1 5, 1867. 

THE NAUTICAL ALMANAC. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — If you and your correspondents E. B. K. and F. M. D'A. had 
chanced to consult the Nautical Almandc for 1 870, you would have seen in the 
usual list of errata of almanacs of former years, the following corrections : — 
" Nautical Almanac for the year 1867 (in same copies) — " Page 486, for 
April a9th, 7h. 49m., Saturn in opposition to Sun, read May nth, 
ifth. 27m." " Page 487, for July 29th* 2h. 58m., Saturn in quadrature 
with Sun, read August loth, loh. 15 m.'' This sufficiently explains the 
discrepancy. You and your oorrespond^at F. M. D.' A. doubtless have correct 
copies, while E. B. K., and I too, chance to have the incorrect ones« My 
Almanac for 1867 has both the above mistakes. 

Yours faithfully, 

Chad Road, Edgbaston : G-. HUNT. 

July 6, 1867. 

[The above will answer further letters we have received from our cor- 
respondents E. B. K. and T. W.— Ed.] 



METEOR-LIKE BODIES NEAR THE SUN. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I have no doubt but that the meteor-like bodies seen by Mr. Lowe 
and Mr. Bird were seeds of dandelion, which frequently float in the atmo- 
sphere to a longdistance. Their direction will be found to coincide, almost 
invariably, wit£ that of the wind. Oil June 1 1, while observing the planet 
Mercury, I noticed several of these seeds passing across the field of the 
telescope. The atmosphere on this day was so remarkably diaphanous, 
and the planef sdisc sounusally distinct, that I observed, for the first time, 
a spot upon its surface, a little south of the centre of the planet, with faint 
lines diverging from it to NE. and S. 

I am. Sir, yours obediently, 

Uckfleld : July 5. C. L. PRINCE. 

THE PUBLICATIONS OF THE ROYAL ASTRONOMICAL SOCIETY. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^May I beg a little more of your valuable space, to notice the letters 
that have been educed by the. communication which you honoured me by 
inserting in the June number of the Astronomical Register ? Before doing 
so, however, I must be permitted to withdraw my estimate of the pecuniary 
value of our Monthly Notices. This I took at nine shillings for the nine 
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numbers. I now find that they are sold at half-a-crown to the Fellows, and 
at five shillings to the public. I make a present of this emendation to the 
apologists for the existing state of affairs. 

With reference to the letter of " A Literary F.RA.S.," it is only needful 
for me to say that he sets forth very ably what is, unhappily, only too self- 
evident ; and that is, that it is utterly hopeless to expect any reform to 
originate with our Council themselves ; and that it is only by determined 
pressure from without that we can hope to obtain what we are justly 
entitled to. 

With regard to "Another Fellow E.A.S.,*' I must protest, in limine, against 
his sneer at the novelty of my own Fellowship. Suppose, for argument*s 
sake, that I only joined the Society two years ago ; I must have, at all events, 
received two annual Beports, and am not so wholly ignorant of figures as to 
be incapable of deducing conclusions from the printed accounts furnished 
to us. Your correspondent, who seems to speak ex cathedrd, accuses me of 
ignorance of the fact that the Council have already tried to distribute our 
Transactions amongst the Fellows ; but have been " deterred on account of 
the en>ense attending it.'' He appears to be in some way behind the scenes. 
Will he tell us, through your columns, when and how the Council arrived 
at this decision, and also whether they are " deterred on account of the 
expense attending it" from absolutely giving away some two hundred 
copies ! ! ! of those Memoirs, which they insist upon us (at whose cost they 
are printed) paying for ? I am rather amused at the argument that the i 

circumstance of very few copies of the Memoirs being sold " is sufficient to 
show that the Notices supply the wants of a large majority." As far as I | 

am concerned, many parts of the Mernoirs would be of the greatest possible 
use to me ; but I absolutely decline to pay twice over for them, and I believe 
that a very large proportion of my brother Fellows abstain from purchasing 
them for the same reason. It is by no means the fact that the bulk of our 
Transactions is made up of *'the numerical results of observations" and 
"mathematical investigations;" and besides, if my memory serves me, I 
have seen a fair proportion of a niimber of the Monthly Notices occupied by 
symbols and formulae before now. ** Another Fellow, R.A.S.," accuses me of 
" personality." This must, I think, refer either to what I have said touch- 
ing the medals and the reduction of observations, or to the editorship of the 
Monthly Notices, My comments on the first two items of expenditure had 
strict reference to the subject imder discussion ; my argument being, that if 
we were so very poor as to be only able to give five shillings* worth of pub- 
lications in return for a two-guinea *^ subscription, we had no business to be 
wasteful in other ways. I found, on reference to No. 4 of vol. 27 of the 
Monthly Notices, that fifty pounds had been paid for reducing Sir WiUiam 
Herschel's observations. Knowing something of computation, I thought this 
monstrous. Perhaps " Another Fellow, R.A.S.," (who is apparently in the 
confidence of the Council) will tell us who made such a charge, and whether 
it was ever demurred to? If a man were persistently to entreat the 
indulgence of his tradesmen, and express his utter inability to pay their 
long outstanding bills, at If time when he was entertaining his own private 
friends with ortolans, apricot tart, and Boederer champagne, I should think 
him a little inconsistent — that's all. 

Reference to the Editorship of the Monthly Notices brings me to the 
letter of Mr. Baxendell. I deny, in toto, that I have made any " attack, 
unwarrantable" or otherwise, against Mr. Cayley, in his capacity of a 
Member of Council. The charges I bring against him are as against our 
paid servant (which he is, just as much as Mr. John Williams). Possibly 
Mr. B. is a personal friend of his, and may have some special and peculiarly 
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early copy of the Notices Bent to him. I can only say that / have not ; and 
it is a subject of loud and general complaint among the country Fellows 
that they rarely, if ever, receive the report of one meeting in time for the 
next. Now there is a tradition amoug those who joined the society in years 
past, that once upon a time, most happily, Mr. Carrington, the great sun 
observer, edited the Monthly Notices ; and it is alleged that not only did 
they then contain extracts of astronomical interest from the Astrowymische 
Nachrichten, and other external sources of information, but that they were 
always brought out three weeks, aud sometimes even a fortnight, after the 
meeting at which the papers they contained were read. What Mr. Carrington 
has done, Mr. Cayley can do. "Birds that can sing and won't sing" . . , 
(your correspondent can supply the rest of the proverb). "With regard to 
the demand for my name, I am not so fond of parading it in print as Mr. 
Baxendell seems to be of seeing his. When he has shown that the dila*^ori- 
ness and apathy of which I accuse Mr. Cayley are unfounded, it will be 
time enough for him to ask me to manifest my identity. Meanwhile, I 
utterly deny his "right** — or that of anybody else — to know more than 
that I am really what I subscribe myself, 

A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY. 
July 8, 1867. 

REFRACTION ACCORDING TO "N" 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Your correspondent " N." is less at issue with me than with him- 
self. 

After favouring us with a familiar illustration of refraction, drawn from 
the properties of a thick pane of platcglass, he remarks : " So that external 
objects invisible with the window open, would be easily seen if the window 
be shut!" 

The obvious reply to his note of interjection is, that if the objects ex- 
ternal to a window of plat-e-glass be, with the eye, placed at the same rela- 
tive angles as in his own experiment, the result would be the same. 
Nothing is easier, with a plate-glass window, or with a window containing 
knotted or starred panes, than so to place anv outside object that it shall 
be hidden when the window is open, and (with the eye at the same level) 
brought into sight when the window is closed. 

The atmosphere may be treated as a thick pane of glass between us and 
the sun, with a convex outer surface, like that of the cornea, or the object- 
glass of an achromatic telescope. Were it removed, so that light would 
reach us at all angles, without any change of divergence or convergence 
from its original direction, we should in no case see an image of the sun 
before the sun itself is above the horizon ; there would be no twilight, and 
even our daylight would be diflferent from what it now is. Whether, under 
such circumstances, the eye could collect a sufBeient amount of illuminative 
power to project on its retina the stars as distinct points, is the question I 
nave raised. 

Thus much in the way of farther explanation to set myself right with 
your readers. They will require no aid from me to judge of the propriety 
of the tone adopted by your correspondent^ while withholdmg his name, 
and admitting the juvenilis of his own experience. 

Your obedient servant, 

Fairseat, Wrotham : W. E. HICKSQN. 

July 7, 1867. 
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Carrespo7idenee. 
TEE DUSKY BINQ OF SATURN. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — My attention has been called to a very serious mig-statement on 
p. 129 of my Descriptive Astronomy, which, in justice to one concerned, I 
desire to rectify without delay. 

On the said page a paragraph runs as follows : — "On December 3, 
Lassell, while on a visit to Dawes, saw ' something like a crape veil coveiiDg 
a part of the sky within the inner ring/ This obserration, it would seem, 
was not made in consequence of any hint given by Dawes as to what he him- 
self had seen, so Lassell must be regarded as a third, or, reckoning Galle, a 
fourth independent discoverer." 

I have satisfied myself that the passaffe italicised is entirely the reverse of 
the truth, and that Mr. Lassell has no daim to be regarded as an indepen- 
dent discoverer. I was misled by depending on the Monthly Notices of the 
period, and by the phraseology adopted by Mr. Lassell in communicating to 
the society his account of certain observations made by him in company 
with Mr. Dawes. Your obedient servant. 

Junior Carlton Club, London : GEORGE F. CHAMBERa 

June 5, 1867. 



COMET 27. 1867. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 
Sir, — The following ephemeris, by Bruhus, of Leipzig, has just reached 
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The comet is departing both from the Sun and the Earth. I reserve for a 
future letter some remarks on its short period and orbit generally. 

Your obedient servant, 
Gordon Lodge, Bickley : G. F. CHAMBERS. 

July 27, 1867. 



The Memoirs of the Royal Astkonomical Society. — We 

understand that the Council of the Royal Astronomical Society have resolved 
that in Mure the Memoirs of the Society shall be given to all Fellows ap- 
plying for them, and that this regolftlsion will commence with the volume 
preparing for the current year. The subject has occupied the attention of 
the Council on several occasions before, but the expense was considered too 
great. Thanks, however, to a more energetic management^ and the gentle 
pressure from without of which our pages have been the medium, this act 
of. justice is now accomplished, on which we heartily congratulate the 
Fellows of the Society. 
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ASTRONOMICAL PRONUNCIATION, 



The following is offered as the eaxnmeiiceineiit of a list of words, in 
answer to F. B. {Astronomical Register^ No. 51, p. 67) : — 



Adara 

Alcmena 

Aldebazan* (Al-deba- 
ran) pronounced 
Ad-debaran 

Alderamin 

Alcyone 

Algenib (Al-jdnib) 

Algerab (Al-gherdb) 

Algol (Al-ghul) 

Almagest 

(Arabic article al, 
and Greek magis- 
ttis, greatest) 

Alpherat 

Altair (Al-tdir, pro- 
nounced at-tair) 

Antinous 

Antiope 

Apsides 

Aratus 

Archimedes 

Archytas 

Asterope 

Auriga 

Autolycus 

Beatrix 

Bellatrix 

Betelgense 

BetelgeAzeJ ^^^^^ 

Bootes 

Calliope 

Canes benatici 

Canopus 

Cassiopea 

Celeno 

Censorinus 

Centrifugal 

Centripetal 

Circinus 

Circumpolar 

Cleom^es 



\ (ibt-al- 



Cleostifttns 

Clepsydra 

Clytic 

CoUimater 

Coma Berenices 

Cybele 

D&n&e 

Delphinus 

Denebola 

Bione 

Echo 

Egeria 

^cgl&dus 

Erato 

Erid&nus 

Etanin 

(Ras-al-tannin : it 
should therefore 
be pronounced el- 
tannin) 

Euclides 

Euphrosyne 

Euiydice 

Eurynome 

Fac^ffi 

Fomalhaut (fom-al- 
hilt) 

Galatea 

Gfinymede 

Gibbeus (g hard) 

Harp&lus 

Heliacal 

Helicon 

Heliocentric 

Heliometer 

HeracUdes 

Hesiodus 

Hesperia 

Hipp&lus 

Hy&des 

Hygeia 

Hyginus 



Hyperbola 

Hypeiion 

Irene 

Japotus 

Leucothto 

Luculus 

Maginus 

Mamolycus 

Melete 

Melpomene 

Mercator 

Merope 

Monoceros 

Niobe 

Orion 

Panopea 

Parabola 

ParthSnope 

Phocylides 

Phosphorus 

Photosphere 

Prsesepe 

Procyon 

Base]g6ti 

(Kas-al-jathi) 
Betiiia 
SemSle 

Sheratan (Sharatain) 
Siriust 
StSrope 
Str&bo 

Talitha (al-th&litha) 

Taygota 

Terpsichore 

Thalia 

Thgmis 

l^imochSris 

UrSnia 

UrSnus 

Vindemiatriz 

Xenophines 



* Al, in this and many otlier names, is the Arabic article. The Arabic names in our 
maps and globes are so oormpt that it is fCbnost useless to attempt to indicate their 
proper pronnnciation. See, for example, Betelgpnx, where the Arabic name is glvai 
from Smyth's * Cycle.' The Bnglish eqniyalents to the Arablo names are caref ally and 
aocnrately given in the ^ Gyde,* but it would be an improvement in the new edition if 
the original Arabic were also added. 

t The first syllable is in fact ei ; but it would be rather an affectation to alter the 
usual pronunciation, nor does it much matter whilst custom has sanctioned such 
flagrant deviations from accuracy as in the ordinary pronunciation of amofoit, qfclo- 
pcedia, for example. 
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ASTRONOMICAL OCCURRENCES FOR AUG. 1867. 



DATB 


Principal Ooonrrenoes 


Jupiter's Satellites 


MeridUn 
PagsAf^ 


Thur 


1 

2 

3 
4 

5 

6 
7 
8 
9 

10 
11 

12 

13 
14 

15 


h. 111. 


Sidereal Time at Mean 
Noon, 8 36 30-8 




b. ni. s. 


il HI 

Jupiter 
13 505 


Fri 


17 16 

JI9 38 

I21 ^ 
<23 16 


Inferior Conjunction of 

Mercury 
Conjunction of Mars and 

/3 Vir^iniSy om.*6 £. 
Occultation of Maro 
Reappearance of ditto 

Conjunction of Moon and 

Mars, oP 21' S. 
Conjunction of Mars and 

X Virginis, cP 4' N. 




' 


13 461 


Sat 


4 
2 39 

8 


ard fee. D. 
«iid Ec. D. 
3rd Oc. R. 


9 35 51 

14 41 43 

15 24 


13 41-8 


Sun 


Moon's libration — greatest 
portion of the Nw. quad- 
rant visible 


4th Sh. I. 
Ist Ec. D. 

and Sh. I. 

„ Tr.I. 
1st Sh. I. 
and Sh. E. 
Ist Tr. I. 
and Tr. E. 
1st Sh.E. 

,, Tr. IC. 


H 3 

14 25 23 


13 37 5 


Mon 


1 
1 


Meridian passage of the 
San, 5m. 47s. after Mean 
Noon 


9 10 

10 13 

11 40 

12 4 
12 II 

n 4 

«3 59 
14 30 

8 54 7 
II 41 


Muon. 
4 39*3 


Tues 


19 9 


) Moon*s Fii-st Quarter 


Ist £c. D. 
„ Oc R. 


5 258 


Wed 


1 22 


Conjunction of Moon and 
Saturn, 2© 34' S. 


1st Sh. E. 
n Tr.E. 


8 28 
8 56 


6 11*9 


Thiu 










6 58 2 


Fri 


17 
5 3 

22 37 

12 52 

j23 7 

1 


s. 






7 44*9 


Sat 


Conjunction of Venus and 
Mercury, 40 36' S. 


3rd Ec. D. 


13 36 48 


8 32- 1 


Sun 




Ist Ec. D. 


16 20 7 


9 »9 5 


Mon 


Conjunction of Mars and 
ii Virginis, 801/5 ^ 


and &h. 1. 

n Tr.I. 
1st Sh. T. 

„ Tr.I. 
and Sh. E. 

„ Tr.E. 
1st Sh. E. 

H Tr.E. 


11 48 

12 30 

13 34 

13 54 
1442 

15 21 

15 54 

16 14 


10 7-0 


Tues 




Ist Ec. D. 
„ Oc. R. 


1048 53 
13 25 


10 543 


Wed 


Full Moon 


Ist Sh. 1. 

„ Tr.I. 
3rd Tr. E. 
and Oc. R. 
1st Sh. E. 

„ Tr.E. 


8 1 

8 20 

833 

9 59 
10 22 

10 39 


II 41*2 


Thur 


Occuli ation of e» Aquarii (6 1 
Reappearance of ditto 
Conjunction of Moon and 
Jupiter, 2° 20' S. 


1st Oc. R. 


7 51 


12 27-6 
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DATE 


Fzlncipal OccnrraiceA 


Jupiter's SateUites 


Meridian 
Passage 


Fn 


16 
17 


h. m. 

8 SI 

9 35 

13 22 

H 5 

14 19 

15 29 
17 23 

12 34 


Sidereal Time at Mean 

Noon, 9 37 38-5 
Occultation, reappearance 

of A Aquarii (4) 
Near approach of Moon to 

78 Aquarii (6) 
Occultation of 81 Aquarii 

(6) 
Reappearance of ditto 

Occultation of 82Aquarii(6) 

Reappearance of ditto 

Conjunction of Jupiter and 

<r Aquarii, om.*9 \V. 


> 


h. m. s. 


h. m. 
Jupiter 

12449 


Sat 


Near approach of Moon to 
ao Piscium (6) 






12 405 


Sun 


18 
19 
20 

21 


H55 


Conjunction of Jupiter and 
<r Aquarii, 0° 5' N. 






12 361 


Mon 


• 


Meridian passage of the Sun 
3m. 30s. after Mean Noon 


9nd Sb. I. 

» Tr. I. 
1st Sh. I. 

„ Tr.I. 


14 26 
1446 

15 28 

1538 


12 317 


Tues 


21 20 


Greatest westerly elonga- 
tion of Mercury, 18° 26' 


1st £c. D. 
„ Oc. R. 


" 43 47 
'5 9 


12 27*2 


Wed 


10 4 


Jupiter without a satellite 


3rd Sh. I. 

„ Tr.I. 
4tth Sh. I. 
9ndEc. D. 
4th Tr. I. 
1st Sh. I. 

« Tr.I. 
3rd Sh. E. 

„ Tr. E. 
Snd Oc R. 
1st Sh. E. 

„ Tr. E. 
4th Sh. E. 

„ Tr. E, 


7 44 

8 14 

8 17 

9 9 47 
9 28 

9 57 

10 4 

11 23 

11 49 

12 13 
12 16 
12 23 

12 59 

13 54 


12 22'8 


Thur 


22 

23 
24 

25 


9 22 
H 39 

16 46 
18 


C Moon's Last Quarter \ 
Occultation of ^ Taori (6) 
Reappearance of ditto 
Occultation of y Taori (4) 
Reappearance of dirto 


Ist Oc. R. 


9 35 


12 18-4 


Fri 










12 14*0 


Sat 










12 9*6 


Sun 


9 5 
19 25 


Conjunction of Moon and 

Uranus, 5° i' N. 
Opposition of Jupiter 






12 51 


Mon 


26 

27^ 

28 


• 








12 07 


Tues 


22 33 


Conjunction of Moon and 
' Mercury, 3*^ 16' N. 


1st Oc. D., 
„ Ec. R. 


't 34 „ 
16 54 18 


II 562 


Wed 


13 33 


Conjunction of Moon a&d 
Yenus, %^ 51' N, 


3rd Tr. I. 
Snd Oc. D 
3rd Sh. I 
Ist Tr. I. 

„ Sh.I. 

„ Tr. E. 

„ Sh.E. 
Snd Ec. K. 
3rd Tr. E. 

„ Sh.E. 


II 29 
II 34 
II 45 
II 47 

14 6 

14 II 

H 31 H 

15 5 
15 24 


II 51-8 



lib 
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DATE 




Jointer's BatdUtes 


Iferidian 
Passage 


Thur 


29 

30 
31 


h. m. 
» 5 


BclipM of San, ioTivble at 

Greenwich 
• New Moon 


IstO&D. 
» Ec-R. 
4th Oc. D. 


h. m. s. 

9 
II 23 2 
14 51 

|3* 
S 39 

9 16 


II 474 


Fri 


1 




l«t Tr. £. 

It Sh. £. 

Snd Tr. E. 

,, Sh. E. 


II 43a 


Sat 


i6 45 

1 


Conjanction of Moon and 
Mars, tP 24' S. 
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THE PLANETS FOR AUGUST. 



tn 



Diameter io'"o 



>J*'M 



l> 



9"« 



^ Meroorj Airiree at inferior conjunction on the 3rd; he will be well 
situated ^or observation before snnrise about the 24th of the month. 

-h. m. 8. o $ 

ist R.A. 8 51 o DecL -t- xa 33 Diameter ii"*4 
15th i, 8 30 n ,;' 16 34 „ 9"o 

Venus may alto still be seen in the morning, but her distance from the 
Sun is now rapidly decreasing. 

ist B.A. 7 43 9 DecL 4- ai 
15th „ 8 55 I „ 18 

Dlnminated portion of the disc of Venus, 0*981. 

' Kttm may still be semi for a short time in the etening after sunset. 

ist B.A. XI 39 1 DecL + 2 58^ Diameter 5^*0 
15th ,, 1% 10 58 „ - o 39I „ 5"o 

Dlnminated portion of the disc of Mars, 0*956. 

Jupiter will now be very well situated for observation : a carious and 
rare occurrence, the apparent absence of all the satellites, may be observed 
on the 2 ist if the weather prove clear. 

ist B.A. 22 31 28 DecL •* ib 38 Diameter 4S"'8 
X5th „ 22 25 23 „ II 16 „ 49"-6 

Saturn may be well observed in the evenings : the planet sets about 
three hours after the San, more or leas, during August. 

ist B.A. 15 2 46 Deel. — 14 ^8^ Diameter i6'''8 



X5th 



15 4 i« 



15 



'8 



16 



"., 



I)imenBions of Ring — Outer Major Axis, 37"*o; Outer Minor Axis, i4"o. 



Etudes sxtb UAstbokomib Ikdxbniis bt CUmoiSB, par J. B. Biot;. 
Paris, 1862. (Williains & Nozpate^ London.^ 

A yeiy valuable and interestmg work by tne late well-known astronomer 
BiOt, assisted in his researches by some of the first Orientalists- in Eratice. 
No one who has occasion to take up, however briefly, the history of 
astronomy in India* and China, ought to be unacquainted with the patient, 
long-continued, critical investigations and Incid arguments of M. Biot, The 
work was completed In his 87th year. 



( '87) 

Babylon. — Tbe expansive plains of Babylonia possess sucli 
natural advantages for the study of astronomy, that we cannot wonder at 
their having become the birthplace of that science. The remarkable dry- 
ness and regularity of the climate, the sereuity of the sky, and the trans- 
parency of the atmosphere, particularly point to that region as admirably 
adapted to studies and investigations of this nature. Constellations (stars ?) 
of the eighth magnitude are distinctly visible to the naked eye ; while between 
May and November, meteors fall in countless njimbers. Under these cir- 
cumstances, when observatories are being established in various less favour- 
able localities, it appears not a little strange that " the land of the Chaldees " 
is passed over in utter forgetfulness. With the appliances and correctly- 
adjusted instruments which the march of civilisation has produced, what 
additions to our knowledge of astronomy and meteorology might we not 
attain by erecting an observatory at such a spot as Bighdad or Babylon ! — 
Loftus's Besearchea in Chaldeaj p. 32. 

Lunar Maps. — Mr. Birt has just issued two lunar maps, in 
red outline, with all the present known objects marked, in order that 
gentlemen who find any variation in the objects may mark them in black. 
These maps, which contain 203 objects, are on a scale of 200 inches to the 
moon's diameter, and comprise the space included between o^ and 6^ West 
longitude, and o^ and 10^ South latitude. 



INSTBUMENTS, fto. FOB SALE. 

These Kot&oeB, wliioh az« restricted to ttno lines each, are inserted free of charge to 
gnbecribers : appUcatione respecting prices and other particulars to be made to the 
Editor, with a stamped envelope for reply, without which no answer can he sent. — For 
AdvertlsementB with prices and more complete details, a smidl charge will be made. 

.N.B.— It is particulariy requested that we may be informed when inetruments are dis- 
posed of, in order that the notice may be withdrawn, and fruitless applicatik)ii6 
prevented. 

dfLohromatio Befiraotor» 6*4 in. ap. 8^ ft. focus, by Metz^ Equatorial and 

clockwork by Troughton ^ Simms, [7d] 

Adhromatic Befractory 4 in. aperture, by Coohe ^ Sons ; equatorially 

mounted, complete in every respect. [104] 

AokroKKiAtio Befhustor, 4 in. ap. 5 ft. focus, l^ Dollond; equatorially 

mounted. Powers up to 400. [87] 

Gregorian Beflector, 4} in. ap. % f^. fbcus, by Dollond^ 4 powers, 50 to 

200, finder, &&, on brass table stand. [63J 

AohromaUo Objeot-Ghlass* 4|in. ap. 62 in. focus, by Siugg, with harass 

cap and receiving cell, for mounting on tube. [85] 

Bilvered Glass Speoiilum, io|-in. diameter, 7 ft. focal length, of excel* 

lent quality, by Mr. Withf in wooden tube ; price moderate. [101] 
Transit Instromenty 3} in. ap. 5 ft focus, Ys fitted with agates, for 

mounting on stone piers. [29| 

^Transit Instrumentt 2}in. -ap. jain focus, h^ Troughton 4" SimmSy with 

micrometer eye-piece and cast-iron adjustible stand. [^07] 

SSquatorial Stand, for 5 ft telescope: with circles, &c. complete. [09] 
Equatorial Stand, for a 5 or 6 ft. Ibelesoope : 13 in. circles, divided on 

silver, to 10" of space and 4s. of time, — ^Has never been used. [65] 
'^Olar A3d8, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with ift 

in. circles, reading to minutes. [56] 

9t>^eiil\saaL Ghrinding Apparatiu, capable of working a 7 £L speculum: 

with tube and fittings for a 9 in. Newtonian. [57] 

•Baoreative Soienoe : and the first three volumes of the Fhotograpldc 

^ovxnal: price very low. [30] 



( »88) 

IKSTBinCBNTS, ftc. WANT 



Astronomical dock, oot Tery fint-dasB ; price low. [65' 

Equatorial Stand, for a 5 ft. Refinetor: ^aduafced cirdes. [35 

BxwM Tripod for a 2 ft. Telescope : condition not mateiiaL [106' 

Transit Instrmnent, 2 in. ap. 18 or 24 in. focus. [71° 

Transit Instrument, i^ in. aperture, about 20 in. focus. [1-02] 

Monthly Votioes of the Boyal Astronomical Sooietj, YoL 3. [26] 

Monthly ITotices: Vol. 5, No. 12. [82] 

Bartholomefw Frescot on the TJniTerse, published 1823 : a copy wanted, 

in good condition. [84] 

CMbraith's Mathematical and Astronomical Tables, 2nd edition. A 

good price will be giyen for a clean copy. [^05] 



BBXEF COBBESPOITDEKCIL 



Jupiter's Satellites. — ^Have the l^foons of Jupiter ever been 
under spectrum analysis ; and should such have been the case, what has 
been the result ? . H. J. 

Densities of the Asteroids. — ^Pennit me to ask if any of the 
readers of the AsironomiccU Eegister can oblige me by giving the name of 
any work in which the mean densities of the asteroids are estimated, or in 
which any attempt has been made to ascertain their mean densities ? I am 
desirous of knowing if the increase of mean density proceeds with the 
diminution in size, as is substantially the case from the Sun to Mercury, 
and if so, on what theoiy the increase can be accounted for. 

T. P. Basxas. 

In reply to ^, the Sermon by the Key. C. Pritchard is published by 
Bell & Daldy, 186 Fleet Street. 

]VIr. W. Lawton has sent us a Meteorological Begister for 1 866, taken at 
8 Manor House Street, Hull, giving, in a plain and concise manner, the 
readings of the barometer and thermometer, the rainfall, &c. for the year. 



LIST OF STTBSCBIBEBS— Vamet reeeiTed linee ovr last number. 

Clarke, James S., Esq., Venioir Street, Derby. 
Dawson, A., Esq., The Cedars, Ohiswick, W. 



ASTBOVOiaCAL BEGI8TES— Subseriptions received by the Editor. 

To Deoember 1867. 



Anthony, J. 
Clarke, J. 8. 
Oompton, A. 
Ck>iilcher, W. K. 



Court, J. 
Dawson, A. 
I)ell,T. 
Jackaon, Mrs. 



Lawton, W. 
Lee, J. 
Prince, C. L, 

July z6, 1867. 



VOTXCS TO COBSBSPOWBSirTS. 



Several communications have been received too late for this number. 



The Astronomical Begister is intended to appear at the oommcncement of each 
month ; the Snbecription (including Postage) is fixed at Three ShillinKS per 
Qaa]l:er, payctble in advance^ by postage stamps or otiierwise. 

The pa es of the Astronomical Register are open to all snitable commimicatlons. Letters, 
Articles for insertion, &c., must be sent to the Bditor, Mr. B. Gorton, Pamham 
Souse, Pembury Road, Clapton, NJS,, not later than tne 15th of the mpnth. 



ik '^sixmmoA MsitY, 
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THE HUNDREDTH PLANET. 
By W. T. Lynn, Esq., B.A., F.R.A.S. 

Professor C. H. F. Peters, of Hamilton College Observatory, 
Clinton, has detected another small planet, the sixth of his dis- 
coveries, counting from Feronia, which he was the first to 
observe. 

He succeeded in obtaining a place of this, the only planet 
hitherto found in the present year, just before daybreak on the 
8th of July, or, in astronomical reckoning, 1 867, July 7d. 1 5h. It 
was quite equal in apparent brightness to a star of the eleventh 
magnitude. 

This discovery is somewhat noteworthy, as ccmipleting the 
number of one hundred known primary planets in our solar sys- 
tem. In the time of our great poet Milton there were but six, 
the earth' itself and those bodies which he supposes our first 
parents to apostrophize as — 

Ye five other wand'rmg fires that move 
In mystic dance 

All these were known to the ancients, although their true posi- 
tion in the universe was not recognised until the labours of 
Copernicus, Galileo, Kepler and Newton, had placed astronomy on 
a sure and indestructible basis. Planetaiy discovery began in 
1 78 1 with Uranus, and a second large member was added to the 
known list in 1 846. But prior to the latter date the detection of 
the large group of asteroids, or (as they are now usually called) 
minor planets, had commenced.* On January i, 1801, Piazzi 
discovered the first of these, and, as I have said, on July 7, 1 867, 
Peters discovered the ninety-second. It vnll be seen that I do 
not take into account in my numeration of one hundred planets 
the supposed planet within the orbit of Mercury. The fact 
that it has not been seen, notwithstanding the diligent searches 
made since its supposed discovery by Lescarbault, may well make 



I go The August Meteors. 

us hesitate to accept its existence as a fact ; and this doubt is 
certainly increased by M. Liais* scrutiny of the sun's disc at 
the time. 

It will be, I think, not uninteresting to compare the dimensions 
of the largest and smallest, so far as they have been determined, 
of the hundred planets now recognised as revolving round 
the sun. In the last number of the Monthly Notices of the Royal 
Astronomical Society, Mr. Stone has furnished values of the dia- 
meters of a very large proportion of the minor planets. Of these 
the smallest is Echo (No. 60), whose diameter is only 1 7 miles. 
The most recent determination of the value of that of Jupiter 
(see Chambers's Descriptive Astronomy) is 88,390 miles. It wiU 
follow that the cubical contents of the globe of Jupiter is about 
361,582,917,000,000 miles, whilst that of Echo is only 2,572 
miles. Consequently, the former planet would contain the latter 
about 140,000 millions of times. 



THJE AUGUST METEORS. 

The display of meteors on the evening of the loth of last month 
was comparatively small ; the circumstances, however, were^ not 
very favourable for observing any but the larger ones, owing to the 
moonlight. From 10 o'clock until about 2 o'clock in the morning 
meteors were occasionally seen, but nothing in any way approach- 
ing the magnificent display of November last. Mr. Lucas, at 
the Radcliffe Observatory, Oxford, recorded 85 from half-past 10 
up to 3 o'clock in the morning, the greatest number in one time 
being 1 7, from 1 2 to i o'clock. Most of them came from points 
near /3 Pegasi and j3 Cassiopeiae. Mr. F. Bird, of Birmingham, 
says that the display was sufficiently marked to show that meteors 
in considerable numbers were coming in from space. He observed 
and recorded 23 between 10 o'clock and a quarter-past i. Mr. 
Vivian, at Torquay, considered that from 10 to 20 per hour fell 
during the night, mostly radiating from near the sword handle of 
Perseus. Mr. Wood, of Birmingham, observed them from the 
8 th until the i ith of August ; he gives the numbers per hour as 
on the 8th, 6 ; on the 9th, 10 ; on the morning of the loth, 14 ; 
on the night of the loth, 7 ; on the morning of the nth, 6 : 
the maximvm occurring on the morning of the i oth. Mr. G. C. 
Thomson, of Cardiff, observed, however, a much larger number 
per hour, obtained from two quarter hours' average ; he gives the 
number at 1 34, but he thinks the meteors were neither so large 
nor attended by such brilliant trains as those of last year. He 
considers the radiant point to have been situated in R.A. 3h. and 
North Dec. 54^. Mr. G. J. Walker, of Teignmouth, says, " The 
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August meteors seem to have ' missed fire * this time, at least in 
our hemisphere. I waited until 2 a.m. two nights to look out, 
but saw very few. Most of them seemed to radiat^ from the 
sword handle of Perseus, as usual.*' 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^I beg to inform you that, between midnight and ih. a.m. on the 
nth inst., I observed sixteen meteors, with a well-indicated radiant, in 
Cassiopeia, near the right elbow of Perseus. At oh. 30m., Dublin time, a 
tery remarkable one, issuing from a point in 40° R. A. and 31® N.P.D., 
moved about a qut^r of a degree to the left, and then returned to 
almost the precise spot whence it started, where it remained stationary for 
many seconds. At oh. 35m. a meteor nearly as large as Jupiter passed 
close under o Ursse, and another, like a bright second-magnitude star, from 
near the radiant towards 8 Persei. 

Most of the meteors were tail-less, and of a scant cindery aspect, like 
those of the December shower, though this appearance might be partly due 
to the strong moonlight. Some, however, had fine full discs and long 
tails like the November group, but differed &om the latter in showing but a 
single colour, which, in nucleus and train alike, was a deep orange. Had 
there been no moon, these would probably have appeared superior to any of 
the November display. Your obedient servant, 

Kingstown, DubUn : JOHN BIRMINGHAM. 

August 15, 1867. 



THE PLANET JUPITER WITHOUT HIS 

SA TELLITES. 

OBSERVED BY THE EDITOR AND MR. H. PERIGAL^ JUN. 

The evening of the 2i8t of August was looked forward to with 
much anxiety by most observers in the hope of seeing the rare 
phenomenon of " Jupiter without a satellite." It is an observation 
seldom to be made; the last instance was in 1843, when, on the 
27th of September, Mr. Dawes observed the planet for thirty-five 
minutes without his satellites. 

On the present occasion, to which the Astronomer Royal had 
some time ago called attention, the weather was very tantalising : 
and at 8 o'clock in the evening there was no appearance of 
Jupiter, owing to the cloud and mist which extended upwards 
from the horizon to a considerable distance. It was shortly be- 
fore 10 o'clock that we first got a view of the planet, and at that 
time the first satellite was observed about to disappear at the fol- 
lowing limb. No other satellite was visible, and the state of the 
atmosphere was such that scarcely anything could be made out 
on the disc of the planet. Our hopes were ^ternately raised and 
depressed by the passing clouds and mist, but at length we were 
rewarded with occasional very excellent views of the planet. At 
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a few minutes past 10 the first satellite! had disappeared, and the 
phenomenon of " Jupiter without his satellites " was in ftill view. 
The tc'lescope (3I in. aperture) was now anued with a power 
of 100, and two black dots were soon seen on the upper (or south) 
belt. A closer scrutiny in the intervals of cloud, with an im- 
proving atmosphere, speedily revealed another black dot, which, 
with the other two, were of course ascribed to the three shadows 
(of the 1st, 3rd, and 4th satellites), the other satellite being in the 
shadow of Jupiter. Shortly an exclamation was made that there 
were four black dots, and a little while after Mr. Perigal saw five I 
This was at a quarter to 1 1 , at which time the clouds closed over 
the planet, and in spite of continued watching and patience, no- 
thing more was seen. 

The observation of the five black dots showed that the some- 
what anomalous occurrence had taken place of the third and fourth 
satellites appearing as black bodies on the disc of Jupiter. This 
is a matter not entirely accounted for, but its occasional occur- 
rence is well ascertained. In March 1861 it was very frequently 
observed : the editor of the Register noticed it repeatedly, and it 
was the subject of communications to the Times as well as to the 
Monthly Notices of the Royal Astronomical Society. It was fre- 
' quently the case that the satellites, on being first observed, were 
mistaken for their shadows. In the present instance the observa- 
tion was unique ; Jupiter was actually seen with five black spots 
on his disc, and the appearance of these black spots seen projected 
on the line of the belts was aptly compared to a bar of printed 
music ! At the time our observation concluded, the third satel- 
lite, preceded by its shadow, was approaching the preceding limb 
of the planet : the shadow w^as intensely black, the satellite of a 
much fainter, somewhat greyish tint. The shadow of the fourth 
satellite was large and dark, and very near the centre of the disc, 
the satellite itself being about ^th of the planet's diameter from the 
following limb, and as black in appearance, although not so large, 
as its shadow. At the same time the shadow of the first satellite 
was seen directly below the fourth ; but the first satellite we did 
not detect on the body of the planet, the uncertain state of the 
atmosphere being against any observation of a very careftil cha- 
racter. The satellites and their shadows were all projected on 
the southern central belt of the planet, with the exception of the 
fourth satellite, which was seen upon a narrow belt just south of 
that which the others occupied. We hope that others have been 
more successful in observing and recording the particulars of a 
most interesting occurrence, and we cannot conclude without 
tendering our thanks to the Astronomer Eoyal and others who 
have drawn attention to it. 
Clapton : August 22nd, 1867. 
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TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — Having been favoured with a fine view of Jupiter last night, from 
about 9 o'clock to i, I thought some particulars might be acceptable to the 
readers of the Astronomical BegisUr, Thq immersion of the second satellite 
in eclipse, and the transit of the third, were unfortunately not seen on account 
of Jupiter being hidden by some trees. The passage of the fourth satellite 
on to the disc was watched and well seen, though not much was made out, on 
account of the tremulous state of the air. The shadows of the two satellites 
were both veiy plain, and that of the third looked much the larger. The 
last satellite went on just about the calculated time, 104; and at 10 30, the 
atmosphere having become steadier, all the three satellites were visible, as 
black spots, as well as their shadows. The first very soon disappeared, and 
at no time after could I at all see it. Can the dark appearance of the 
satellites on the disc be explained ? They seemed to me to be almost as dark 
as the shadows. The aspect of the planet was now very strange, and I 
noticed a curious little bay in the imder edge, upper segment, of the under 
broad belt, which showed the rapid rotation of the planet admirably. The 
way in which the shadow of the first satellite caught up that of the fourth 
and passed it, was very interesting. 

The third satellite was no longer visible at about 1 1 1 5, and its shadow 
went ofi* at 11 24, the notched appearance of the edge being very curious. 
The satellite itself was nicely off the disc at 1 1 52, and then it seemed to 
me as if there was a little depression on the edge of the planet just where 
the satellite had come out. This I suppose to have been the effect of the 
closeness of the discs. The satellite seemed much brighter than the limb, 
and the contrast with the black spot it had been was very strikijig. 

At 1253 the shadow of IV. was just notching the disc, and III. and L 
formed a fine pair. 

Hoping some more able observer will let us know of any phenomena of 
interest he may have witnessed, I am, Sir, yours truly, 

York: August 22, 1867. THOS. H. WALLER. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^There seems little doubt that you, being a herald of Astronomy, will 
forgive my sending you a few notes of the interesting facts which took place 
last evening, as computed and known to most of the readers of the unique 
Astronomical Register, A bank of clouds prevented observation at the first 
part of Jupiter's satellites' disappearing to the owner of " Der mond obser- 
vatory ; " but at favourable times, first three of his moons only were seen, 
then two, then one : and at last he was observed without any beyond his 
disc. For a considerable time two of the satellites were viewed here, which 
appeared like two darkish spots on the upper belt of the planet. Telescope 
usal, one of Dollond's, 4^-inch object glass, power of eye-piece 92. 

Believe me, yours faithfully, 

Hereford Square, S.W.: H. JACKSON. 

August 22, 1867. 

{Extract of a letter from Mr. F, Bird.) 

"The planet emerged from the Birmingham smoke somewhere about 
half-past eight. I directed my small achromatic to it, and perceived three 
satelfites neair the disc — two on the eastern and one on the western side. 
It was not until nine o'clock the planet came within range of m^ larger 
telescope — a silvered-glass reflsctor, 12-in. aperture* On directing this 
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telescope to Jupiter, the three satellites were well yisible^-namely, the ist, 
4th, and 2nd ; the latter getting faint, as it was about being eclipsed. The 
third satellite was on the disc. Strange, howerer, to saj, although only 
two shadows ought at this time to have been visible — ^namely, those of the 
thiH and fourth satellites, there were, to all appearance, most distinctly 
four shadows, three in a line, ranged along the centre belt, a little inclined 
to the north, and one at a considerable distance to the south-west, near the 
edge of the disc. 

''At 9h. 57m. the shadow of the first satellite came on, making fire 
distinct spots in all on the disc together, and, with the exception of the 
centre one of the three, which was rather pale, were black as ink, and yivid 
in the highest degree from their contrast with the glowing orb against which 
they were projected. I am quite at a loss to explain the cause of two 
more spots than could have been projected from the three satellites, and 
can only wait for the observation of others to confirm the appearance. 

" Nothing could, I think, be finer than the aspect of Jupiter at loh. 30m. 
His disc, of a delicate French white, was finely marked by five parallel belts. 
The shadows, in steady moments, stood out with wonderful clearness ; and 
closely following two of them, I easily discovered the pale satellites, the 
colour of which so closely resembling that of the planet, are generally very 
difficult to recognise, unless with telescopes of large aperture.*' 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — For the purpose of comparison with others which you may receive, 
I enclose a sketch of the appearance of Jupiter last evening at loh. 25m. 
G.M.T. 

During the early part of the evening the .sky was overcast, hence I was 
unable to observe the ingress of the first satellite at 8h. 14m. From 9h. to 
iih., however, I was more fortunate; and although the air was rather un- 
steady, the belts of the planet were beautifully defined, and the transit of 
the shadows seen to perfection. 

You will notice that I have shown in my drawing ^w spots on the disc ; 
the second, counting from the preceding side, was of a greyish colour, and de- 
cidedly lighter than the shadows. This I imagine was the third satellite : 
the uppermost of the two, near the foUowing side, must have been the fourth ; 
yet it was fully as dark as the shadows, although at no great distance from 
the limb. 

I used a power of 200 on a 4-in. o.g. by Cooke. 

I am. Sir, yours faithfully, 

Bedford : August 22, 1867. J. G. E. ELGER. 

[Mr. Dawes' letter is delayed for an engraving; it will appear in our 
next. — EdJ] _=„„«_» 

On an Earlier Observation of the Comet discovered on the '^rd of 
April of this year. By Dr, Winnecke, Translated from 
Ast. NacL, No. 1645, by W. T. Lynn, B,A,^ FM.A.S., of 
the Royal Observatory^ Greenwich. 

In the year 1855, De Vico's comet ought, according to Briinnow's ele- 
ments, to have returned to perihelion on the 6th of August, and its geocen- 
tric course was favourably directed for the rediscovery. To assist in the 
search, Mr. Hind published, in the Nautical Almanac tor 1858, three 
ephemerides : one under the assumption of the perihelion time given by 
Briinnow's calculations, the two others that it was earlier and later by four 
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days. The zone thus marked out in the heavens was afterwards carefully 
and repeatedly swept by Bruhns and myself at the Berlin Observatory, but 
the comet was not detected. 

It excited, therefore, no small astonishment when Goldschmidt published, 
in No. 978 of the Astrcniomische Nachrichten, issued on the 25th of August, 
1855, a letter, dated 'Paris, July 7, in which was contained an observation 
of the comet on the i6th of Hay. I give the following extract : — " On the 
1 6th of May, about 14 hours, in searching for De Vico's comet, I found a 
nebulous object, the place of which I immediately mapped down, amongst 
the surrounding stars. Yesterday evening I succeeded in comparing this 
drawing of their configuration with the heavens, and found the accurate 
place ^ere I had seen De Vico*s comet.* .... Having been only 
since the last fourteen days in the possession of a small equatorial, I was 
prevented on the i6th of May from determining the position. The approxi- 
mate position is — 

16 May, 1855, M.T., Paris I4h. cm. 
Star of comparison, Lalande, 42327^ 

H. H. S. 

Star reduced to epoch, K. A. . . . 21 36 574 
R.A. = R.A. » + . . . . o 5 40 

^'. RA. Comet . . . ♦ . = 21 41 4574 
Eeduced polar distance of the star =» 105^ 24' 16" 

Declination of the comet about 14' more southerly than the declination of 
the star. 

**.... The principal thing is that I have positively observed a comet ; 
in the telescc^e it was indeed faint, but very well visible with a power of 
35 ; object glass 30 lines." 

If we carry back the ephemerides given in the Nautical Almanae (which 
begin on the 24th of May), we obtain for G^reenwich, midnight, on May 16, 
on the supposition that Briumow's perihelion time was correct— 

R.A. b = aih. 2im. 8; decl. a = 17"^ 55'. 

On the supposition that the true perihelion time was four days later — 

E.A. u » 2ih. 36m. 2; decL « — 16^ $%', 

so that the right ascension determined by Ooldschmidt would indicate a 
perihelion passage later by 5^ days : the declination of the comet deduced 
from the elements would be i6<^ 5'. 

Now the considerable difference between this and the declination "esti- 
mated by Goldschmidt of itself makes it improbable that the nebulous 
object seen by him was really De Vice's comet. But how could it be pos- 
sible, granting that O^oldschmidt observed the sought-for comets "that a 
comet which was seen in the middle of May, or three months before its 
perihelion passage, with an aperture of only 30 lines, not far from its calcu- 
lated place, should never have been seen with much more powerful instru- 
ments? for the expected visitor was also diligently looked for at other 
observatories. Breen, for instance, at Cambridge, sought in vain for the 
comet with the Northumberland equatorial (see Ast Nach, vol. xliii. 
p. 246) " on every favourable occasion " during the months of June, July, 
September, and October.f 

* Goldschmidt adds here, that the place was too cloae to snfFer him to sappoae that he 
had rather seen some other oomet. — W. T. L. 

t Bdlng myself also at that time attached to the Cambridge Observatory, I can bear 
testimony to the diligence and care with which Mr. Breen (whose lamented death last 
year is recorded in Vol. xxvii., No. 4, of the Monthly Notices of the Boyal Astronomical 
Society) carried on this search. I had a share in it myself, although, from the state of 
my bralth at the time, it was but a small one.— W. T. L. 
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The object therefore observed by Goldschmidt cannot have been Dc 
Tico's comet, an opinion which is also shared in by the meritorious astro- 
nomer who occupied himself with the comet's apparition in 1 844 : compare 
Briinnow in Galle's *' Supplement to Olbers's Treatise," page 50. Dr. Carl, 
indeed, in his " Repertory of Cometary Astronomy,'* refers to the observa- 
tion as being one of De Vice's comet, but certainly incorrectly so. That 
Ooldschmidt saw some comet or other I do not doubt : so practised and 
skilful an astronomer cannot have been deceived as to what he saw when 
he expresses himself so decidedly as he does in the above letter. 

Now, the following consideration will make it prqbable that the comet 
which Goldschmidt did observe was that discovered on the 3rd of April of 
this year. His place, referred to the ecliptic, is — 

• 

May z6, at I4h. 44in. Berlin meantime, 
Longitude « 322° 30' 2"; latitude = — i® 42' 6". 

Gaiuss has given, in § 74 of the " Theoria Mot{is " (also earlier in Zach's 
Monatliche Correspondent), a convenient solution of the problem, " from an 
observed direction of the line drawn from the earth to a heavenly body, and 
the known position of the plane of the orbit, to deduce the heliocentric 
place in the orbit.'* By a simple calculation there is obtained the argu- 
ment of the latitude and the racUus vector. In a given case the agreement 
of the radius vector thus found, with that determined from the argument of 
the latitude, after taking into account the other elements, decides whether 
the given elements correspond to the observed place of the body. When I 
obtained knowledge yesterday of the new ellipse of Herr Becker for Comet 
II. 1867, by which the earlier calculations of Bruhns are so beautifully 
confirmed, I immediately set about working out in this manner the hypo- 
thesis that the above-mentioned observation of GK)ldschmidt was in fact one 
of this comet. The agreement of the two values of log. r, obtained in the 
manner indicated above, left indeed something outstanding more than was 
desirable ; however, the determination of the radius vector is in this case 
uncertain ; also, I had not at hand for my calculation the ephemeris for 
1855, and used only a rather rough place of the sun. Having to-day pro- 
cured the Jakrbuch for 1855, 1 have taken up the calculation again, but 
followed a somewhat different course. The results of yesterday had shown 
that G-oldschmidt^s observation must have been made about no days after 
the comet's perihelion passage, according to which the intervals between the 
perihelion passages would amount to 4,497 days. On the supposition that 
two revolutions were completed in that time, the mean daily motion is con- 
sequently 5 76''- 39; moreover, I retained the perihelion distance of Becker's 
ellipse, as probably the best determined, and changed the excentricity. I 
proceeded then from the following elements : — 

O ; 

I = 6 175 

Q = loi 54-0 - 1855,0 

» 32 22'8 

M « 576"*39 
By referring the perihelion passage T to 1855, Feb. 6, 76 Berlin time, we 
obtain from these elements for the time of Croldschmidt's observation — 

Long. = 322° 3o''2, Lat. = — 0° 59'-2, 
Log. A = 0,1705. 

To an alteration of + i day in T would correspond an alteration of 
+ 2o'*5 in longitude, and of — 3'*! in latitude. The difference from Gold- 
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Schmidt's observation in latitude can scarcely appear strange if we reflect 
that the geocentric path of the comet has been hitherto by no means favour- 
able to an exact determination of the orbit, and, moreover, that Becker's 
ellipse was deduced from observations before the perihelion of only a month 
and a half, whereas Goldschmidt's observation was about 3 j- months after 
tile perihelion. If one dared to assume a mistake in his letter, and read 
instead of "declination of the comet more southern," "more northern,*' 
the observation would fall almost accurately into the above ellipse. 

On the hypothesis that the comet observed by Gbldschmidt in 1855 was 
really identical with this of Tempel's, a very close approach to Jupiter took 
place in March 1858. The comet was, according to the above elements, in 
the early days of March in aphelion— T + 180° =^ 54°, aphelion distance, 
«= 5,16 ; the heliocentric longitude of Jupiter at the same time is 52^, the 
radius vector 5,01. But, on cuxiount of the considerable latitude of the 
comet, the smallest distance from Jupiter amounted to more than 0,5. Of 
course, however, great perturbations took place, and this cause suffices to 
explain the deviation of the latitude of the comet calculated above iirom that 
observed. 

On the supposition of a period of 2,242 days, the comet would have been 
well observable in the spring of 18 61, but not at the earlier perihelion pas- 
sages of 1848, 1842, and 1836. Two comets discovered by Olbers and 
Scheithauer, as well as by Pons, in the years 181 7 and 181 8, but imperfectly 
observed, cannot be identical with the present one, as is at once manifest on 
an inspection of the geocentric places. 



ASTRONOMICAL PSONUNCIATION, 

An unusual number of " printer's errors " were unfortunately left uncor- 
rected on page 183 of our last number. Our correspondent who favoured 
us with a list of names has pointed out the following : — 



For Alcmena 
Algerab 
Magistus 
Autolycus 
Betelgense 
Betelgeuze 
Canes benatici „ 
Gleosti&tus 
aytic 
Gollimater 
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read Alcmene 
Algorab 
Megistus 
Autolycus 
Betelgeux 
Betelgeuze 
CanesVenatici 
Cleostratus 
Clyde 
Collimator 
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Etanin 

el-tannin 

Gibbous 

Japotus 

Mamolycus 

Baselg6ti 

Taygota 
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ComaBerenl- 

cis 
Etamin 
et-tannin 
Gibbous 
Japetus 
Maurolycus 
Baselgeti 
Taygeta 



Many persons having objected to the method of pronunciation adopted in 
the list in question, we forwarded their letters to our correspondent, who 
replies : — " I am obliged for the kindness of the friends you mention in 
sending me a list of mistakes, but, curiously enough, they are mistaken in 
every one of them. Very likely many persons pronounce the names as they 
do (for example, Alcjrone), and usage in various instances has so fixed the 
mispronunciation that it would be difficult or impossible to alter it. Ne- 
vertneless, in putting forth a list, one should adhere to the classical quan- 
tities. The peculiar and erroneous vowel pronunciation that prevails in 
England gives rise to faults; for example, Urania ought properly to be 
pronounced, not * Urania ' nor ' Urannia,' but the a should have the foreign 
or continental (or Scotch) sound ; giving it the which, the word is readily 
and properly pronounced. G. J. W." 
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TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Manj of your readers feel much obliged to you for the page in 
your August number on the Pronunciation of Astronomical Terms. The 
creat difficulty in such a matter is to make a beginning, let it be eyerso 
imperfect. It is easy to improve on the first attempt. Your correspondents 
may nov ofier suggestions and corrections, and may add some new names to 
the list ; thus the subject will be satisfactorily treated in your pages. I 
desire to send a contribution, hoping that it will help to this result. I leave 
to others to correct the typographical errors (which are more than usual in 
a single page) and to suggest other improrements. I confine my observa- 
tions to one particular — viz. the best mode of expressing the pronunciation 
of Grreek and Latin words ; and, first, I doubt very much whether it is de- 
sirable to mark the quantities which do not afiPect the pronunciation. Let 
me explain. We should mark the quantity of the penult syllable of all 
Greek and Latin words when of more than two syllables, as Er&to, Eridanus, 
Archytas, Prsesepe. The quantity of that syllable is indispensable, as the 
pronunciation of the word chiefly depends on it. But here the efiect of 
quantity generally ceases. The quantity marked over any other syllable 
often leads to inaccurate, or, I shotdd perhaps say, unusual pronunciation. 
Allow me to call attention to a few words having the unnecessary, though 
correct, quantity marked as given by you ; see the first quantity in Alcyone, 
Aniiope, Calliope, HySdes. These are not helps, but hindrances, as the 
words are pronounc^ Al-cy^-o-ne, An-ti'-o-pe, Cal-li'-o-pe, Hy'-a-des, and 
the short mark seems to forbid the usual sound. Again, in words like 
Saias and Phosphorus, the long quantities do not assist us, as these words 
are pronoimced Sir'-ius and Phos'-pho-rus. The rule is, amongst classical 
scholars, regarding polysyllables, " when the penult is short the antepenult 
is accented, and the quantity of the antepenult is not regarded," as in the 
above examples. In dissyllables the quantity of their £*st syllables does 
not guide us in their pronunciation, as, for example, the constellations 
Lupus, Lepus, Canis Minor, &c., and the planets Venus, Ceres, Themis, 
Fides, &c. ; all these having their first vowel short are yet pronounced 
Lu'-pus (notLup-us), Le'-pus (not Lep-us), Ca'-nis Mi'nor (not Can-is Min-or),. 
Ve'-nus (not Ven-us), Ce'-res (not Cer-es), The'-mis (not Them-is), aad 
Fi'-des (not Kd-es). Strange that the only dissyllable which you have given 
with the long penult (Echo) is pronounced generally with the penult short 
(Ek-ko), the Latin following the English word instead of l^tding it. With 
respect to our veiy few monosyllables in the nomenclature of the heavens, 
they too disregard the quantity of their vowels. Cor with its short 0, and 
mons with its long, sound those vowels alike. 

I think I have now shown that t}ie quantity of the vowels is not a guide 
to be relied on in pronunciation except in the one position, the penult of 
polysyllables, as in Orion, Thalia, &c 

Secondly, allow me to suggest what I consider to be the best mode of 
expressing in print the pronunciation of the Greek and Latin words which 
form so large a share of astronomical terms. I have anticipated my answer 
to this question in the above attempts to give the pronunciation of the words 
I selected as examples — viz. to divide the word into syllables, to mark the 
accented syllable (or syllables), and to give the quantity when it is observed 
in the pronunciation — as Hes'-pe-rus, Hes-pe'-ri-a, U'-ra-nus, U-ra'-ni-a, 
A'-ri-es, A-ri'-e-tis, Le'-pus,Lep'-6-ris, Ca-no'-pus,Del-phi'-nus, Au-tol'-y-cus, 
Par-then'-6-pe, Ni'-6-be, Le'-o, Le-o'-nis, Crux', Cru'-cis, &c. [I should 
here remark that those accustomed to Greek and Latin words only require 
the quantity of the penult of polysyllables.] 
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In the above I had in view (in hearing rather) the pronunciation which 
proTails amongst those educated at our universities, free from the influence 
of half-knowledge, afifeetation, or pedantry, who, 9B they say Bom'-u-lus 
and Be'-mus, say also Beg'-u-lus and The'-mis, showing that they disregard 
quantity in tiie penult of dissyllables and in the antepenult of polysyllables. 
They, however, never &il to mark in their pronunciation the quantity of 
the vowel in the penult of words exceeding two syllables, as m Uranus, 
Irene, Erato, Dione, &c. In some English words which have altered the 
quantity, or rather have thrown back the accent^ they follow usage, as in 
the woids Or^ator, Am'aaon, Cydopee'dia, Sama'ria, &c. They apply 
iSorace's rule especially to pronunciation — " Usm — et jua et norma lo- 
quendi^ 

Some of your correspondents may state to you, and prove by the rules of 
longs and shorts, that we are all wrong in our usual pronunciation of many 
of the above woids. We reply that, even if it were desirable to reform the 
pronunciation that prevaib amongst men of education and judgment, it is 
not for us astronomers to do that work : we are better engaged ; our sub- 
lime and ennobling study, our sacred and holy and purifying meditations, 
raise us rather above that little matter, and we are quite content to call our 
most brilliant star Str^-wSf and our brightest planet V^-ntis, 

We ought, though, to speak the same language amongst ourselves, and to 
know the prevailing pronunciation of the words we use. To assist us in 
this we look to your page 183 in its second and improved edition. Hoping, 
Sir, that you will long continue to increase our knowledge and ei\joyment of 
astronomy, believe me, your much obliged, ^., 

Approach Boad, Victoria Park : SENEX. 

Aug. 12, 1867. 

P.S. — We would all prize much even a short list (one or two dozen) of 
the Arabic names of stars, with their ustud pronunciation ; and if, in 
addition, you would give us the import of the words, we would feel doubly 
indebted to you. We enjoy the few names of which we know the meaning, 
as Arcturus (from its position, the Beards tail, or guard) ; Procyon (from its 
rising in northern latitudes btfore the Bog), &c. We also guess, with 
satisfaction, at some Arabic words, from our knowledge of Hebrew, as Baa 
(the head), Rigel (the foot), Kochal (the star), and a few others. Pray, 
Mr. Editor, excuse my pen if it runs on (flies off rather) far beyond the 
bounds of our subject. May I express my admiration of that beauteous 
star before me ? I am gazing at our evening western sky, this fitful August: 
there shines Arcturus in unchanging lustre — ^yet I imagine it does chtuige ; 
I really think it brighter than it was 56 years ago, when I saw it not far 
from the comet of i8i i. I have been not meiely enjoying it^ but rejoicing 
in it ever since. Often and often have I cried to it, 

Twinkle, twinkle, brilliant star ; 
How I wonder what yon are I 

Well, well« in the good time coming we shall have more light ; I do believe 
that 'Hhe great multitude whom no man can number" will all be 
astronomers, and that the least then will be far beyond the greatest now. 

[We have received other communications on this subject, which will ap- 
pear in our next.] 
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N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 



IHE PUBLICATIONS OF THE ROYAL ASTRONOMICAL SOCIETY. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Without quite approving of the tone of the letters which "A 
Fellow of the Royal Astronomical Society " has published in your columns, 
and without entering into the question whether the Society can or cannot 
afford to distribute their ** Memoirs " to each " Fellow " gratis, I cannot 
help joining with hini in his complaints of the unnecessarily late publica- 
tion and issuing of the Monthly Notices. Instead of improving, matters 
have lately got worse than ever ; and I, for one, did not get my notice of 
the meeting held on the 14th June last until the 25th or 26th of July, six 
weeks after the meeting ! Now this really is too bad. No one can doubt 
but that with ordinary diligence the notice of any meeting might be issued 
by the ist of the ensuing month, and steps ought to be taken to secure the 
attainment of that result. 

Clearly the employment of an Editor of recognised ability (as our present 
Editor undoubtecUy is) is a most desirable thing ; but, then, if the present 
salary is not of suf&cient amount to secure an able man's prompt and 
regular attention to his editorial duties, surely the stipend should be 
increased, and surely the Society can afford to pay the increase. But if, on 
the other hand, the delay arises from the learned Editor's time being too 
much taken up with other pursuits, then the only remedy seems to be to 
find another Editor. Anyhow, the country Fellows (who, bilt for the infor- 
mation supplied by the Astronomical Register, would be without astrono- 
mical news) have a fair right to insist upon an earlier publication of the~ 
MontMy Notices, I am, Sir, your obedient servant, 

A FELLOW OF TEN YEARS' STANDING. 

August xo, 1867. 



COMPANIONS OF VEGA, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^At the present season, whilst Alpha Lyrae is so favourably situate 
for examination, it may be of suf&cient interest to announce the discovery 
of two companion stars much closer than the well-known " comes " of Vega. 
On the evening of the i8th July I had the privilege of seeing several very 
close double stars with the 9 -inch equatorial in the observatory of James 
Buckingham, Esq., of "Walworth Common, when that gentleman asked me 
to examine Alpha Lyrse^ saying that some time previously he had dis- 
covered one or two companion stars much closer than any before known. 
On turning the telescope to that star I at once saw one of them, and 



Corretpondeiice, 201 

described the position and the distance by compimsoa with the known dis- 
tance of the eompHoion star, filing it at five or six seconiJfl. Theae data 
coincided with Mr. BuctiDgham's. Bat, owing to the fitful and nuateadj 
atmonphere, it was some time before I w&a able to catch up the aecand 
companion, which aeemed fainter and somewhat moi« distAnt. 

I believe that Mr. Buckingham first discoTered these two companions 
with his ao-inch refractor, and wib able afterwanla to rerify his discoTery 
with tbe g-inoh equatorial in which I saw them ; but though he recorded the 
taet at the time, he did not publish his discoveij. As I also was able to 
Bee the companions dear! J, and testad the eight by turning consecutively 
lialf'Found the eye-piece and object-glass with the same result, and as I 
have no doubt possessors of similar telescopes will be able to make them out 
easily, it seemed to me that a discovery of such a sjatem attending Vega 
should be made known, ui of courM it would be invested with an interest 
second to none io the list of double stars. 

From memory I just aooex a rough diagrain of tjie position of the stars 
around the central Vega, which ma; serve as n sort of guide to amateurs 
like myself in the investigation of this interesting subject. 

I am, yours very fiiithftilly, 

Julyio, 1S67. E. C. 



7' ASDSOMEDM 
TO THE EDITOE OP THE ASTRONOMICAL EEGISTER. 
Sir,— Pennit mc through your pages to inform Mr. Darby that the neio 
lo-in. clear aperture olyect-glaes, which I have just.^nui^ for Mr. Buck- 
ingham, shows y' Aodnimedae separated with all powers above aoo, and 
that with a power of 450 the distsace between the components is much 
wider than in proportion to Mr. Dawea' diagrnm, evidently showing that 
the separating power depends mainly on the size of aperture i at Ihe same 
time, to separate well, jve must have a good correction of the chromatic and 
spherical aberrations. With the 9-in. aperture, which I aUo executed for 
Mr. Bockinghaia in 18^9, the components of y' are seen to agree more with 
Mr. Dawes' than with Mr. Darby's diagram. 

To Ihe 10-inch object-glass, just finished, i Herculis, and i Cygni, are as- 
tonishingly easy objects. We have not as yet bad time to make much 
scrutiny, but the moat difficult (ests have hitherto, with the full aperture, 
bem instantly resolved, even in but an indifferent state of the atmosphero. 
I am. Sir, yonra truly, 
1 Clifton Villa*, Highgata HiU : WM. WRAY. 

Aug. 13, 1867. 



Correspondence, 



fif AND It' BOOTIS. 
TO THE EDITOK OF THE ASTRONOMICAL BEGISTER. 

Sir, — I send yon an eye-sketch of fi' and it* BoolJs as I sair it on the a7tb 
of July. In mj letter on 7* Andromedie, in your AoguBt No. of the BegUCer, 
I omitted to state that the airov on the diagram indicated the paasago of 
the star across the field of the telescope, whidi is obliqiie iDecause not taken 
on Qie meridian, bat about three hours aSter the meridian passage. 

H Bootis resembles in some respect y Andiomedse : both 

are triple stars, both hars companions closely doublf^ 

ft and both require flrst'ClaHB telescopes, high povers. and 

B a good eye to resolTe them, n' Bootis is, in my estimv 

■ tiou, a closer star than 7' Andromedse, arising, as I 

■ think, &om the following circnmstancee : — - 

' " Thegreat star y' Asdromedce is ji msgnitude, of a 
f;laring orange coloor, snd placed within 11" of)' and 
b' * ti' DoStls. ita close companion, rated at 5and6'3 magnitude (Rev. 
K. Miun estimates them at 7) and 81); n Bootiais4 magnitude flushed white, 
and 109" distant from the close pair, all the more favoiualile for /t' can he 
placed qoite out of the field with a high power. Moreover, 7* is rendered 
Tery difficult to catch, except with a very Jorge apeitore telescope. &om the 
feet of its lying nearly behind i' in the »./. quadrant. 80 that it is more a 
matter of aperture then of mere definition to bring out l^e small star to the 
eye of the observer. There is no doubt, to my mind, but that Mr. Dawes 
was right in maintaining that the smallest aperture telescope that will sepa- 
rate the small stars satisfaclorilf is about 7} inches ; a less aperture may 
notch or elongate them, bnt that they have been thereby actually divided 
has not, I thmk, yet been established. On the other haad, /i' Bootis lies 
well up to the eye, and nearly on the line iiom ^' through /t', which is a 
favonrable circumstance for the observer. 

" In discnseing the position and distance of A B, as found by Sir W. 
Eerschel andS. in iSii, and which are almost identical with my own, Sir 
J. Herschel considers their fixity of importance in establishing by indis- 
putable evidence Ibe fact of the close pair*! rotation. In 17S1, it was re- 
marked by Sir W. Herschel, that the small star [f>'] followed the line 
joiaing the large one to fi[fi' and/i*], and in lEoi, tlut it had changed sides 
and preceded the same line. The following object [/i* Bootis] mil show 
that this change is fully confirmed, and a distant period may aacerttun 
whether the whole system has a common proper motion in space. — Smyti's 
Cycle, p. 342. 

Assuming that Admiral Smyth's references and quotations in this para- 
nsph are correctly given, which I have no opportunity now to ascertain, 
uiere appears to be same strange mistake. In the excellent and veiy ussfnl 
catalogue of Binary Stars, by Mr. Alfred Brothers, raven in the April No. of 
the Regitter, the angles of position of ft' Bootis, collected fram the obser- 
vations of the most eminent observers, show that the small star fif did not 
really ch/mge si4ei, 01 make the revolution of two whole quadrants, from 17S1 
to iSo2. At such a rate of progress, the period, instead of being 611 years 
(Sir J. Herschel), or 589 years (J. It. Hind), or 460 years (Admiral Smyth), 
most of necessity be a short period — within 100 years. The angle of 
position given by sic W. Herachel in i7Si'6S is 357°'i4, and that by Strove 
in iSi9'7} is 324°-05, showing a retrogression of only 33°'09 in 47 years, 
instead of i3o° in 21 years, as stated by Sir W. Herschel, Moreover, it is 
evident from the table of positions given in Mr. Brothers' catalogue, that 



Correspondence, 203 

the small star did not follow the larger star, that is, /u' did not follow but 
precede fi* on the line joining /i* to /i* ^the relative flxity of ft' and /a' being 
established by all measures since lyStV It follows, therefore, that Sir W. 
Herschel, hy a mistake, wrote foUowea for precede in the observation of 
1781, and that^ even with this correction, the description was not rigidly 
correct : and, again, that " the observation of 1802, which states that the 
small star y? had changed sides in relation to y? on the line to i*} since 1 781, 
must be in error, for after the lapse of 86 years the small star has not 
hitherto accomplished that semi-revolution. Nor was it, in fcMst, quite cor- 
rect to say that in 1781 the small star preceded (for the angle of position 
shows this was what was meant) the larger star on the line to the great 
star, as is sufficiently evident fix>m the position of /i* and p?, as given by 
Piazzi in 1800, — ^pos. 171^*5, dist. 11 2^0, 1800, ^c." 

Critics tell us that Homer, the prince of poets, sometimes nods, and they 
thus account for the dullness of some of his verses. It would be no wonder 
at all, considering the severity and extent of his night labours, if Herschel, 
the prince of astronomical observers, were found occasionally nodding ; 
but taking into account his voluminous observations, extended over so long 
a period, his accuracy is perfectly marvellous. 

Very tsruly yours, 

Chorlton Hall, Manchester : WM. ARTHUR DARBY. 

August 16, 1867. 



JUPITER'S SATELLITES. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^The nights of July 28th and 29th were remarkably de^r and still 
in G-uemsey, and the planet Jupiter being very brilliant and steady, 
although not far from the horizon at iof.k., I was induced to try whether 
I could discern any of the satellites with the naked eye. On excluding the 
surrounding light with my hand, I perceived very distinctly a minute star 
close to the planet, on the left, and on applying a pocket-glass of i-inch 
aperture, observed that two of the satellites were close together in the place 
noted, the outer being the brighter. On the following evening the same 
point was again visible, blit with more difficulty, and the glass showed the 
two satellites still near each other, but the inner the brighter. 

On referring to the Nautical Mmanac, after my return home, I see that 
on the 28th the 2nd, 3rd, and 4th satellites were near my observed posi- 
tion, and the 3rd and 4th on the 29th, but further apart, and the 3rd outer- 
most. I am inclined, therefore, to think, as I stated in a former communi- 
cation on the same subject (Astronomical Begieter, No. 6), that while much 
no doubt depends on the quality of the eye, the recorded instances of 
visibility will perhaps be found to coincide with the juxtaposition of the 
satellites, whose combined light then stimulates the eye in a greater degree ; 
and it would not be uninteresting were observations made to ascertain this 
at the times indicated in the iVau^ica/ Almanac, 

As regards the susceptibility of the eye, I may add that on this occasion 
I discerned the satellites far more readUy with the left eye, to which 
objects appear brighter and larger, than with the right, with which, while 
their colour and size are reduced, the definition, especially with the tele- 
scope, is infinitely superior. 

Ealing : I am. Sir, your obedient servant, 

Aug, 14, 1867. WM. L. BANKS. 
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ASTRONOMICAL OCCTIRllENCES FOR SEPT. 



1867. 



DA.TB 






Jupiter's SatelUtes 


Meridian 




'Passage 


Sun 


1 

2 
3 

4 

5 

6 


h. m. 
9 o 


Sidereal Time at Mean 
Noon, 10 40 43*4 

Moon's libration — ^greatest 
portion of the N W. quad- 
rant visible 




h. m. a. 


h. nu 
Moon 

2 297 


Mon 




Meridian passage of the 
San, 208. b^ore Mean 
Noon 






3 17-6 


Tues 


lo 57 


Conjunction of Moon and 
Saturn, 2<^ 48' S. 


IstOcD. 


16 18 


4 49 


Wed 






1st Tr. I. 

„ Sh.I. 

Snd Oc D. 

3rd Tr. I. 

„ Sh.I. 

. l«fc Tr. E. 

' „ Sh. E. 


13 30 
13 46 

13 47 

1445 
1546 

15 so 

16 5 


451-9 


Thur 


II 31 


) Moon*8 First Quarter 


IstOaD. 
„ EcR, 


10 4A 
13 18 10 


5 39-0 


Fri 




* 


Ist Tr. I. 

„ Sh.1. 
«nd Tr. I. 

H Sh.L 
1st Tr. E. 

„ Sh. E. 
«nd Tr. E. 

„ Sh. E. 


7 56 

8 14 
8 26 

10 16 

10 ^ 
II 18 
II 54 


6 26-3 


Sat 


7 

8 

9 

10 

11 

12 

13 
14 

1 


949 
10 22 


Ooculution of B.A.O. 6292 

(6) 
Reappearance of ditto 


4th Sh. E. 
1st Ec. R. 


7 10 
747 I 


7137 


Sun 


9 47 
10 51 


Occultation of p^ Sagittarii 
Reappearance of ditto 


3rd Ec. R. 


9 II 2 


8 1*2 


Mon 










848-5 


Tues 


9 » 


Conjunction of Venus and 
Mercury, cP 24' N. 






9 355 


Wed 


»3 53 


Conjunction of Moon and 
Jupiter, 20 42' a 


Ist Tr. I. 

„ Sh. L 


15 14 
15 40 


10 22*3 


Thur 


17 31 
12 33 


Near approach of Moon to 
A Aquarii (4) 


1st Oc. D. 
„ EcB. 


12 29 
15 13 24 


II 8-8 


Fri 


Eclipse of the Moon, visible 

at Greenwich 
Full Moon 


1st Tr. 1. 

„ Sh.I. 
2nd Tr. I. 

„ Sh.I. 
Ist Tr. E. 

„ Sh. E. 
{Bud Tr. E. 

„ Sh. E. 


9 40 

10 9 

1043 
II 39 
12 

12 28 

13 35 

14 32 


" 55*5 


Sat 


14 

14 31 
21 48 


Moon's libration — greatest 
portion of the NE. quad- 
rant visible 

Near approach of Moon to 
10 Ceti f6) 

Superior Conjunction of 
Mercury 


Ist Oc. D. 
„ Ec. R. 


9 42 IS 


12 427 
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DATB 


Prindpal Occnrrenoefl 


Jupiter's SateUites 


Meridian 
Passage 


Sun 


15 

• 

16 

17 

18 
19 

20 
21 

22 

23 

24 

25 

26 
27 
28 

29 
30 


h. m. 


- 


1st Tr. E. 

„ Sh. E. 
ardOcD. 
And Ec R. 
4th Oc. R. 

„ EcD. 
3rd Ec. R. 
4th Ec. R. 


h. m. s. 
6 26 
6 57 

nf 51 

938 

10 3 54 

13 II 52 

14 27 4 


h. m. 
Moon 

13 30*8 


Mon 


i6 14 
17 3 


Sidereal Time at Mean 

Noon, II 39 517 
Occultation of V^ Ceti (4^) 
Reappearance of ditto 






Jupiter 
10 282 


Tues 




Meridian passage of the Son 
5m. 278.beforeMeanNoon 






10 23*9 


Wed 


• 


• 






10 19-5 


Thur 




Ist Oc. D. 


14 14 


10 15-2 


Fri 


«s ? 


C Moon's Last Quarter 


Ist Tr. 1. 

„ Sbk I. 
»ndTr. I. 

1st Tr. E. 
»nd Sb. I. 
Ist Sb. E. 


11 25 

12 4 

13 2 

1345 

14 18 

14 23 


10 iO'9 


Sat 


17 12 


Conjonction of Moon and 
Uranus, 4° 59' N. 


1st Oc. D. 

„ EcR. 


8 41 
II 37 41 


10 6*6 


Sun 


H 7 


Near approach of Moon to 
I Gancri (6) 


1st Sh. I. 

Snd Oc. D. 
1st Tr. E. 
„ Sh. E. 
ard Oc. D. 
»nd Ec. R. 


6 32 

852 

10 54 

11 34 12 


10 2*3 


Mon 






Ist Ec. R. 
4th Tr. I. 


6 6 28 
14 13 


9 580 


Tues 






Snd Sh. E. 


6 30 


9 537 


Wed 


3 17 


Superior conjunction ol 
Venus 




- 


9 49*4 


Thur 










9 45-» 


Fri 


11 42 

12 28 


• New Moon 

Coniunction of Moon and 
Venus, qO 34' S. 


Ist Tr. I. 
„ Sh. L 


13 II 
13 59 


9409 


Sat 


5 19 


Conjunction of Moon and 
Mercury, 2° 31' S. 


1st Oc. D. 
„ EcR 


10 27 

13 33 9 

7 38 

8 27 
942 

9 57 
1047 

H 9 43 

14 19 


9 366 


Sun 


12 10 



Conjunction of Moon and 
Mars, 40 7' S. 

Moon's libration — ^greatest 
portion of the NW. quad- 
rant visible 


Ist Tr. I. 

„ Sb. I. 
»nd Oc D. 

Ist Tr. E. 

„ Sb. E. 
2nd Ec R. 
3rd Oc D. 


9 3*4 


Mon 






1st Ec R. 


8 I 58 


9 28*2 


Oct. 
Tues 


1 


10 


Conjunction of Moon and 
Saturn, 2^ 56' S. 


2ad Sh. I. 
» Tr. E. 
„ Sh.E. 


6 16 

7 26 

9 8 


9 24*0 
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THE PLANETS FOR SEPTEMBER. 

"NLeTovay rises on the ist of September at four minutes before fonr 
o'clock in the morning : he rises with the sun about the middle of the 
month, and sets about an hour and a quarter after him at the end. 

h. m. 8. o / 

I St K.^.. 9 53 53 Ded. + 14 19J Biameter 5'' -4 
15th „ II 33 55 ,', 4 3'! ' » 4"'8 

Venus arrives at superior conjunction with the sun this month, and con- 
sequently is unfaTourablj placed for observation, except early in the 
morning at the beginning of September. 

I St K.A. 10 18 4 Decl. + 11 59 Diameter 9"- 8 
15th „ II 23 23 „ 5 ^9^ „ 9"'6 

Illuminated portion of the disc of Venus, 0*999. 

Mars may yet be seen for a short time after sunset. 

I St RA. 12 50 54 DecL — 5 84* Biameter 4"* 8 
15th ;, 13 25 3 „ 8 47* „ 4"-6 

Illuminated portion of the disc of Mars, 0*972. 

Jupiter continues to be the most conspicuous object- in the heavens 
during the night. 

ist E.A. 22 16 59 Decl. — 12 6 Diameter 49"' 8 
15th „ 22 10 25 „ 12 42J „ 49"-2 

Saturn, like Mars, sets shortly after the Sun. 

ist R.A. 15 7 40 Decl. — 15 26 J Diameter i5"-8 

15th „ 15 II 40 „ 15 46 „ i5"-6 

Dimensions of ring — Outer Major Axis, 36"-o; Outer Minor Axis, i4"-o. 

STeptune may be observed with advantage during September and 
October. The planet passes the meridian about midnight at the end of the 
present month. 

6th R.A. o 53 51 Decl. + 4 12 
i8th „ o 54 47 „ 4 5 



Astronomical Biography. — ^Is there any Biographical work in 
English, French, or German, devoted exclusively to Astronomers ? If not, 
would not such a work be desirable ? Would some one indicate the sources 
from which it might be compiled ? H. J. 

Reflectors. — Mr. Browning, in his ** Plea for Reflectors," 
says that Mr. Cooper Key, about .three years ago, discovered a more simple 
method of parabolising specula : has this method ever been made public ? 
and if so, where ? J. L. 

The Sun and Moon. — We are told that the Moon never turns 
round to the Earth, and only once a month to the Sun ; I should like to 
know how often the Sun turns round to the Moon. May I ask from your 
learned correspondents a simple explanation thereof? that is, not too 
technical or abstruse for an Ignobamvs. 

Neptune. — ^It may be serviceable to those of your readers who 
have not equatorial mountings, to hear that on the nth of July Neptune 
was in the field along with 77 Piscium, with low powers, and still continues 
so in my 2-inch finder, with power of about 25, preceding, and slightly 
to the North. H. E. Ix)we. 



. ( 207 ) 
nrSTBUMENTS, «cc. FOB SALE. 

These Notices, which are restricted to two lines each, are inserted free of oharge to 
subscribers : applications respecting prices and other particulars to be made to the 
Editor, with a stamped envelope for reply, without which no answer can be sent.— For 
Adyertisementswith prices and more complete details, a small charge will be made. 

N.B.— It is particularly requested that we may be informed when instruments are dis- 
posed of, in order that the notice may be withdrawn, and fruitless applications 
prevented. 

Achromatio Befractor, 6-4 in. ap. 8J ft. focus, by MerZf Equatorial and 

clockwork by Troughton ^ Simms, [73] 

Achromatio Befiractor, 4^ in. ap. by Alvan Clark : equatorially mounted ; 

no circles. Powers to 450. [HO] 

Achromatio Befiractor, 4 in. aperture, by Cooke Sf Sons ; equatorially 

mounted, complete in every respect. [104] 

Achromatio Befraotor, 4 in. ap. 5 ft. focus, by Dollond; equatorially 

mounted. Powers up to 400. [87] 

Achromatio Bo£ractor» 3^ in. ap. 50 in. focus, with brass tripod, comet, 

landscape, and 4 other powers 74 to 260. ' [HI] 

Gregorian iEteflector, 4J in. ap. 2 ft. focus, by Dollond, 4 powers, 50 to 

200, finder, &c., on brass table stand. [63] 

Achromatio Object-Glass, 4|in. ap. 62 in. focus, by Sluffg, with brass 

cap and receiving cell, for mounting on tube. [85] 

Silvered Glass BpeciQum, 10^ in. diameter, 7 ft. focal length, of excel- 
lent quality, by Mr. Withy in wooden tube ; price moderate. [101] 
Transit Instrument, 3I in. ap. 5 ft. focus, Ys fitted with agates for 

mounting on stone piers. [20] 

Transit Instrument, 2J in. ap. 30 in focus, by Troughton ^ Simms, with 

micrometer eye-piece and cast-iron adjnstible stand. [107] 

Ijq.uatorial Stand, for 5 ft. telescope : with circles, &c. complete. [99] 
Equatorial Stand, for a 5 or 6 ft. telescope : 1 3 in. circles, divided on 

silver, to 10" of space and 4s. of time. — Has never been used. [55] 
Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 

in. circles, reading to minutes. [56] 

Bight Ascension and Declination Circles, 10 in. [109] 

Speculum Grinding Apparatus, capable of working a 7 ft. speculum : 

with tube and fittings for a 9 in. Newtonian. [57] 

Becreative Science : and the first three volumes of the Photographic 

Journal : price very low. [30] 

Iialande's Astronomy, 2 vols. 4to. [108] 



INSTRUMENTS, ^dg. WANTED. 

- - — — ^ 

Astronomical Clock, not very first-class ; price low. [65] 

Equatorial Stand, for a 5 ft. Eefractor : graduated circles. [35] 

Garden Stand for 8 ft. Achromatic ; price low. [112] 

Brass Tripod for a 2 ft. Telescope : condition not material. [106] 

Transit Instrument, 2 in. ap. 18 or 24 in. focus. [71] 

Transit Instrument, i^ in. aperture, about 20 in. focus. [102] 

Monthly Notices of the Koyal Astronomical Society, Vol. 3. [26] 

Monthly Notices: Vol. 5, No. 12. [82] 
Bartholomew Prescot on the Universe, published 1823 : a copy wanted, 

in good condition. [84] 

Galbraith's Mathematical and Astronomical Tables, 2nd edition. A 

good price will be given for a clean copy. [105] 



2o8 Miscellaneous Notices. 

The Ck)NSTELLATiOK Seasosts. By the Rev. B. A. Proctor, B. A., 
F.B. A.S. 4to. London : Longmans. — A very nsefiil series of twelve Litho- 
graphic JkLaps, in which the stais acre given to the fourth magnitude. In 
this series, Mr. Proctor follows up his Pentagonal Maps by a set intended 
rather more for the use of the beginner ; although they will be found of 
much value to the advanced astronomical student, who may frequently 
require in his reading to answer such questions as " JHiere was such and 
such a star at such a time ? " There are sixteen pages of introductory 
matter with respect to star maps — very interesting as coming from one who 
has given so much attention to this subject as Mr. Proctor. We can 
recommend the " Constellation Seasons ** as giving a large amount of 
information on the subject in a clear manner, and at a very moderate 
price. 

On the Excentricitt of the Earth's Orbit, and On the 

Gbakoe in the Obliquitt of the Ecliptic, are the titles of two interesting 
papers by Mr. CroU, Member <^ the Gecdogical Society of Glasgow. 

Eclipse of the Moon. — ^A partial eclipse of the Moon will take 
place on the evening of Eriday, the 13th of September, commencing about 
twenty minutes to ten o'clock. 

h. m. 
First contact with the penumbra 9 43*3 Greenwich mean time. 
First contact with the shadow , 



h. 


m. 


9 
10 


43'3 

57-4 
26*2 


»3 
15 


S5-0 
. 9-1 



Middle of the eclipse 

Last contact with the shadow . 

Last contact with the penumbra 

Magnitude of the eclipse (Mpon's diameter »!) 0*693. 
The first contact takes place at 34^ from the Korth point of the Moon's 
limb towards the East; the last, at 69° towards die West; for direct 
image. 



LIST OF SITBSGBIBEBS— Name received since our last number. 
Ferrens, J. Dyson, Esq., Davenham Bank, Malvern. 



ASXBONOUICAL BEOISTEK^Subscriptions received by the Editor. 

Welsford, J. 



To June 1867. 
Vallanoe, P. 

To September 1867. 
Metcall, Bey. W. B. 



To December 1867. 

Banks, W. L. 
Crowe, Eev. B. 



Forkes, Bev. J. 
Perrens, J. D. 
Sargent, Bev. J. P. 
SimldBS, T. M. 

Aug. 36. 



WOTZCSS TO CORSBSPOVBEVTS. 



Several oommimications are deferred from want of space. 

Correspondents commnnicating with the Editor are particalarly requested to notice the 

change in the address to Pamham House, Pembury Eoad, Clapton, N.B., instead of 

Stamford Villa, as heretofore. 



The Astronomical Register is intended to i^pear at the oommenoemoit of each 
month ; the Subscription (including Postage) is fixed at Three Shillings per 
Quarter, payable in advance, by postage stamps or otherwise. 

The paRes of the Astronomical Register are open to all suitable communications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. S. Gobton, Pamhatn 
House, Pembury Ready Clapton, N,E., not later than the 15jbh of the month. 



iflte ^atrmromital '$t^kr. 



No. 58. OCTOBER 1867. 



THE PLANET JUPITER WITHOUT HIS 

SA TELLITES. 

Several of the numerous letters we have received on this sub- 
ject are accompanied by drawings more or less carefully executed 
of the appearance of the planet on the evening of the 21st 
August. From these we have prepared a sketch of the phe- 
nomenon as seen in a moderate-sized telescope, a wood engraving 
of which we present to our readers with this number of the 
Register, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — The ingress of the third satellite of Jupiter, and also of the 
shadows of the third and fourth satellites, could not be observed here last 
evening because of clouds and the low altitude of the planet. 

The first observation obtained was that of the eclipse of the second 
satellite, and as from that time until the egress of the fourth satellite this 
morning, the sky was cloudless, the remaining observations were made 
8atis£a.ctorily. 

The third and fourth satellites entered on the disc very bright and 
distinct, but as they got clear away from the limb they gradually faded, 
until they could not be seen ; a little further on, they reappeared as dark 
spots, deepening in shade until they were black, and on comparing them 
with their shadows, they seemed smaller, but not quite so black. The 
fourth could not be distinguished in size or colour from the shadow of No. i. 
The third was not quite so dark. They remained black until they arrived 
at about the same distance from the other limb, when they disappeared 
the second time, and again reappeared bright before they got quite to the 
limb. 

The first satellite was seen on the limb, and just inside of it, very 
bright ind^edf but it faded as it got on to the disc away from the limb, 
and after a time could not be distinguished from the planet : it continued 
so until it arrived near the other limb, when it reappeared bright. 

There was a sort of border, or halo, round the shadows of the third and 
fourth satellites, but none could be certainly fieen round that of No. i. As 
the shadows passed off the planet, they gave a decided impression of the 
roundness of the planet near the limb; but this appearance was not 
noticed at tiie egreis of the satellites themselves. 



2IO Jupiter without a Visible Satellite, 

Hie following meagares were taken at loh. 3001. pjn.: Lens, 6-inch; 
power, aao : — ,, 

Preeeding lind> to ahadow of Ko. 3 . 12-53 
M f> »» 3 • IT** 

»» »» f» 4 • *S*54 

ft II „ 4 . 36*84 

f> f» w ' • 3^**4 

Diameter of di8C»49*'5. 

I remain, £Kr, 70ms zeepeetfally, 
Waterloo, near Liveipool : JOHN JO YKSON. 

Angoat %*f 1867. 



JUPITER WITHOUT A VISIBLE SATELLITE 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^The nsnal designation of the interesting phenomenon which was 
seen hrae last night requires in strictness a slight modification to enable it 
accurately to describe what was Tisible with a powerfol telescope. As thna 
seen, it might more oonecUy be termed "JvpiUr without a Tisible Satellite 
€xtraneoiiB to his disc" When all had in this sense disappeared, thej were 
still, with the exception of the second, visible^ as pnjected on the planet^a 
disc 

The^«^ was seen as a small bright spot near the eastern edge, to the 
south-east of its own diadow, and at less distance from it than its own 
diameter ; the third, as a nearly ronnd spot, partly bright and partly yery 
dark — ^in &ct, almost black ; and the fourth, as a nearly ronnd spot, so 
dark as scarcely to be distingnished by its colour from its own shadow, 
which, hoireyer, was mnch larger thftn itself. 

Observing with an exquisitely perfect 8-inch refractor by Cooke & Sons, 
I noticed nothing unusual in the &rst satellite or its shadow. This was far 
from being the case with the third, the appearance of which was very 
remarkaUe. Considering how near it was to the planet's centre, its NE. 
side was strikingly bright. Qn the contrary, the SW. half was extraor- 
dinarily dark — s^ircely less so thaji its shadow. During transient fits of 
fine definition, the form of the daik part was clearly ^scemible ; but, 
though the shape reminded one forcibly of the figure which I haye seen and 
depicted on former occasions (see Mon. Not. ILA.S., April i860, fiss. 1 and 3), 
yet the dark portion of the sat^te was almost precisely on &e opposite 
side of its disk ; (appearing thus)— 




The bright port of the satellite seemed to project a little beyond the 
contour of the circle, as if by inadiation ; so that taking the dark and 
bright portions together, tiie satellite asgigeaxed slightly dongated in the 
direction NE. to SW. 

The fiwrth satellite was also a remarkable object, the whole of its dise 
being so extremely dark as scarcely to be distinguished from its shadow, 
except by the smaller size of the satellite. The closest scrutiny of the 



Jupiter without a Visible Satellite^ 2 1 1 

sliadow failed to detect any decided diminutioii of its blackness towards its 
circumference ; so that not only the extent of the penumbra, but even its 
existence, was not to be certainly perceived. The same may be said of the 
shadow of the third satellite. 

When the image was sufficiently free from light doud and tremour, the 
most efficient power on the S-inch refractor was 412. 

I remain, yours &ithfully, 
Hopefield Observatory, Haddenham, Bucks ; W. B. DAWES. 

1867: August 22. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Not having seen any account of the astronomical phenomenon on the 
2 1st August last agreeing altogether with my observation of it through my 
9-inch equatorial, perhaps the following account may be acceptable to your 
readers. 

The weather here appeared likely to be indifferent, and, from the position 
of the planet, I did not expect a good view of the commencement of the 
transit ; but the clouds gradually cleared off, and I saw the planet well 
before the ingress of the third satellite, which was clearly defined, and, at 
that time, its black shadow was on the disc. As the shadow of the third 
satellite passed on towards the opposite side of the planet, and when the 
diadow of the fourth satellite came on the disc, I saw distinctly the third 
satellite itself half way between the shadow of the third and fourth 
satellites, and with wonder and delight^ I distinctly perceived such third 
satellite to be of a cinnamon colour, with two spots connected together, of a 
darker cinnamon or sponge shade, toward^ .tiie apparent east side. Then the 
fourth satellite made its appearance on the disc, and, to my great surprise, 
it was as black as its shadow, and apparently of about the same size, or a 
little smaller. 

Soon after that, the shadow of the first .satellite came in view, followed 
in a few minutes by the first satellite itself, which was of a pale cinnamon, 
or straw colour ; and the second satellite having become eclipsed, no 
satellite could then be seen beyond the^rai^e of uie planet itself. The 
view of three satellites and three shadows, making six circular spots of the 
colours mentioned on the (^sc of the planet, was then intensely interesting, 
and the effect was much heightened by the appearance of the belts, which 
were most distinct, and chiefly of a beautiful pink rose colour, looking 
more Hke terrestrial clouds of that tint than I had ever before seen them. 
Before looking at the planet, I had seen Mr. Proctor^s excellent drawing of 
the phenomenon, in the July, 1867, number of the Popular Science 
BetfieWf and on referring to it again afterwards, the places of the satellites 
and their shadows appeared exactly as Lhad observed them at about the 
time indicated. 

I did not note with care the exact times of the res^jective ingresses 
and egresses, or of the eclipse, but the times given in tiie m-uticat 
Mmanac, and by Mr. Proctor, for Greenwich, seemed correct. 

I particularly invite attention to the colours of the satellites and of 
the belts as seen by me, and which I hope may agree with Mt, Dawes's 
description promised in your last number, and whose drawing, I trust, 
may be coloured. Yours fedthfully, 

South Villa, near Worcester : THOMAS BARNEBY. 

September 9, 1867. 



212 Jupiter without a Visible Satellite, 

TO THE EDITOR OF THE ASTRONOMICAL REOISTER. 

Sir, — ^Respecting the appearance of Jupiter without his moons on the 
2ist ult, none of your correspondents seem to have been so faToured^ 
atmospherically, as myself. They all omit to mention, or wer^ unable to 
see, one of the most remarkable of the phenomena that night. 

When Jupiter rose aboye the mist on the horizon, at about 8h. 20m. f.m., 
the sky was perfectly &ee from, doud, and the air beautifully calm and 
clear. The first, second, and fourth satellites were visible, and the shadow of 
the third distinctly seen on the face of the planet. But the most remarkable 
thing at that time was the-extraerdinary dimness oi the fourth satellite ; com- 
pared with the first, nearly below it, the latter appeared yery much larger 
and brighter. This was so yery noticeable, that I came to tiie conclusion 
astronomers had either made a mistake in the position of the satellites, or 
this was one of those rare instances when the fourth satellite has appetired 
so much fainter than its companions. At loh. 15m. my observation was 
confirmed by seeing the fourth satellite itself on JupitePs belt as a black 
spot, thereby proving that the duskiness of the satellite, which caused it to 
appear on Jupiter as a black spot, had also produced the faintness in ita 
light before transit. I regret I was not able to discern the 3rd satellite 
before entering on Jnpiter^s face, as doubtless a similar dimness in its light 
t^ould have been noticed to account for its subsequent appearance. My 
other observations correspond with those detailed in this month's Begister; 
they were made with a 2|-inch achromatic, power 250, which the state of 
the atmosphere allowed me to use with great success. 

I am. Sir, yours truly, 

Burton-on-Trent: Sept. 3, 1867. K B. KNOBEL. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — On the night of the 21st of August the sky in this vicinity was 
obscured by dense clouds. At intervals only did the planet Jupiter become 
dimly visible, so that it was not possible to note the instant of transit of 
the third and fourth satellites on to the disc of the primary. 

About 9h. 30m. the clouds became thinner, and the shadows of the two 
satellites just referred to were plainly seen in Mr. Barnes's lo^inch silvered- 
glass reflector, but the satellites themselves could not with certainty be 
made out. At this time Jupiter appeared absolutely without satellites in a 
5-foot achromatic that was attached to the side of the laige equatorial. 
The sky becoming clearer at loh. 4m., the first satellite, which was third in 
the order of transit, was seen to touch the edge of the disc. After passing 
on to the disc to the extent of half its diameter, it seemed for a brief space 
to remain stationary, like a brilliant bead. Passing then on to the disc, its 
brilliancy rapidly diminished, although it remained visible imtil iih. 30m., 
when the clouds closed up thick and heavy, and obscured all farther view of 
this most interesting sight. 

' It is a most curious fact, requiring explanation, that the satellites should 
appear so brilliant as to be readily seen when they are on the edge of the 
planet, where the disc is brightest, and yet, as they approach fhe centre of 
the planet^ traversing the dark belts, where by the force of contrast we 
should expect that they would be most plainly visible, that they should be 
almost lost to view, or, even as I have once witnessed on a very clear night, 
become absolutely imperceptible. 

I am. Sir, your obedient servant, . 

Upper Holloway : Sept. 13. JOHN BROWNING. 
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TO THE EDITOR OP THE ASTRONOMICAL REGISTER. 

Sir, — ^The disappearance of the satellites of this planet on August 21st 
vas well seen here, and the yarioos phenomena so nearly resemble the 
descriptions of your correspondents in the September number, ,that a 
detailed account would be but a wearisome repetition. There is, however, 
one Tery interesting particular of which I do not see any notice, viz., the 
closeness of the disc of III. and the shadow of IV. when entering on 
Jupiter's disc. In fact, they appeared in actual contact, much like the 
discs of a close double star, when strongly elongated or notched. 

On referring to the Nautical AlmanaCy 1 find there was an interval of three 
minutes of time between the entering of IIL and the shadow of IV. on the 
disc, which shows that they must have been very close, and also that IIL 
had but just before overUiken and passed the shadow of IV. with such a 
minute dSlSerence of declination, that it must have been partially, if not 
totally, eclipsed in the shadow of its more distant neighbour. 

This idea is further strengthened by the appearances presented to the 
telescope, in which the shadow of IV., at its &rat entering on the disc, was 
strangely elongated, the elongation speedily assuming the appearance of 
discs in contact, and as the greater velocity of III. carried it dear of the 
shadow of IV., they were observed to separate, the lighter tint of III. 
clearly distinguishing it from the shadow of IV., which was also much 
smaller. The least contemplation of the motions of the satellites will sho^ 
that mutual eclipses may take place, and they probably do occur with con- 
siderable frequency ; and though we have no recorded instance of the dis- 
appearance of a satellite from this cause^ we must attribute this to the fact 
that, from the rapid movements of the satellites, such eclipses must be of 
very brief duration, and without proper calculation an observer would not 
be likely to be on the watch at the proper time. 

During some fine intervals the disc of III. was ifepeatedly suspected to be 
spotted, the preceding limb being the darkest, but the tremulous state of 
the air rendered this uncertain. 

The instrument used was the 6^inch silvered-glass reflector, described 
in the July Register ^ with the performance of which I have every reason to 
be highly gratMed. 

Yours very truly, 

Sept. 1867. C. GROVER. 

P.S. — The transits of I. and II. on the 30th were weU seen here, and are 
worthy of note from the very different appearances of both satellites and 
shadows. The first satellite did not become visible till it approached the 
limb, when it appeared as a white spot on the bright equatorial channel, 
and the quickness with which it started into visibility, and increased to a 
clear, round, and well-defined disc, was something wonderful. 

The second satellite, though traversing the dark south belt, was very 
obscure ; even near the limb, the disc seemed very irregular, and was difli- 
cult of observation. The shadows were as different iu appearance as the 
satellites : that of I. was sharp and well defined, and when half emerged 
from the planet, formed a curious indentation in its margin; while the 
shadow of IJ., though plainly seen, seemed very ill-defined and hazy, as if 
encompassed with a very dense penumbral shadow, and, when near the limb, 
barely visible. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I enjoyed a fair view of the phenomena of Jupiter's satellites on 
the 21st August I hope you were equally fortunate. The thizd appeared 
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as an irregular dusky spot for aboat an hour and a quarter. I mada aeteral 
rough sketches of the appearances at different times. I saw nothing on til* 
aSthy owing to cloudy weather. 

It must be a mistake on the part of the Astronomer Boyal (Segisier, 
August), that this phenomenon of Jupiter without satellites has only 
been seen twice. It seems to haye been observed /otM* times. — See Herschel, 
OutlineSf p. 363 (5th ^tion). 

I am, Sir, fluthfally yours, 

Teignmouth: Sept. 1867. G. T. WALKER. 



TO THE EDITOB OF THE ASTROKOMICAL REGISTER. 

Sir, — ^I hope I may not be thought presuming if I trouble you with the 
&cts which I and my brother observed on the interesting phenomenon of 
August 21. 

I should not have ventured an opinion at all, but that I was surprised at 
the results printed in the correspondence referring to it in the September 
number. 

In this correspondence, it seems to me that Mr. F. Bird was the only one 
who saw the real state of the case, namely, that the two extra dark spots 
were not the satellites, but that they were beside and touched the true satellites. 

Our observation was as follows : On first looking, the first satellite was 
off the disc, but his shadow was On it ; its transit was observed by my 
brother, who, while he was looking, remarked a fine shadow on the advancing 
side of the satellite, of a crescent shape and yeiy narrow, the satellite being 
then only half on the planet's disc. Presently, I looked myself and saw this 
shadow ; it was then wider and more plain (on account of being on a brighter 
part of the planet, whose edges fiEiding rapidly in brightness cause the 
satellite to be very distinctly visible at firsts but more faint as it advances 
on, and vice versa with a shadow). It continued visible as distinct from 
both the true shadow and the true satellite as long as we observed. The same 
phenomenon I observed on the third satellite, which remained equally distinct 
from and vet in contact with the false pale shadow ; the fourth satellite had 
no such shadow, neither was it at all visible. Thus there were the three 
true shadows and the two false ones, making five spots as observed. 

I will not affirm that the satellites appeared to occult these faint shadows, 
only that, being quite in contact and long north and south, the conclusion is 
probable. 

The only explanation I can find for all this is, that the first and third 
satellites have atmosphereSt and that this pale shadow was in that atmo- 
sphere. The following seems to me incontrovertible : ist, That they did not 
belong to the planet (for if so, on what could they be thrown ?). 2nd, That 
they were not the satellites : in the case of the first I am quite confident ; 
the third was more delicate, yet we saw it, and so did Mr. Bird. 3rd, They 
were not opaque, for they did not notch the edge of the planet. 

The above conclusion, then, seems to me inevitable. 

With this idea, I have examined the satellites separately, and have already 
obtained these results : September 4th, The thii^ satellite had a vapour 
round it, absent on the fourth ; the fourth a redder and lower colour than 
the third, (observed with 3} aperture). September 5th, The third satellite 
a clear disc, a halo probable ; the fourth, certainly lower in tone and redder 
than third, showed a clearer disc I made nothing certain about the double 
transit of September 6th, on account of the wind. 

The questions to be settled, then, are these : Were these shadows too 
broad considering t^t they most be Jnucb foreshortened ? Bo these sha- 
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dows alirays appetr as belonging to the first and third satellites? Does 
the fotirth erer haTe this iiedse jbadow? Have the first and third constant 
halos ? Do the satellites haye a constant characteristic difllerence in these 
rejects* 

The first question must be oTermled if the others are all ansiv^red in 
favour of the atmospheric theory. 

I omitted to say that the darker and redder colonr of the fourth satellite 
is plainly the reason of his non-appearance on the planet's disc. 

All these observations, except the one otherwise stated, vere made with 
6-inch aperture. 

I anxiously await Mr. Dawes* letter, and have written before I see it, so 
that any observed coincidence may tell for its fnll value. 

I hope I have not transgressed too finely upon your valuable space, and 
remain yours obediently, 

The Cedars, Chiswick, W. : A. DAWSON. 

Sept. 10, 1867. 

JUPITEB WITH ONE SATELLITE, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — On the aSth of August last, I had an excellent view of Jupiter in 
this condition. The third satellite, as it entered the disc of Jupiter, be- 
haved precisely as it did on August 21, and became a dark body. I watched 
with my reflector, using a power of X19, this satellite's progress, and saw 
the gradual change from light to dark. 

It entered the disc, and remained perfectly plain as a luminous body 
during its passage across the duller parts of Jupitei's margin, but soon aftco* 
this, as it entered the stronger light of the planet, it faded rapidly and be- 
came dark grey, and finally brownish, and might easily have been mistaken 
for one of &e shadows. This transformation was the more singular as the 
first satellite continued to shine with its pale lights without ue slightest 
symptom of change, in front of its inky shadow, until clouds came on at 
12.30, when no more was seen. The shadows and the dark satellite, at 
this time, had arranged themselves into the form of an equilateral triangle, 
— the latter being at the apex. 

As during the present autumn, Jupiter will be well situated for observa- 
tion, it is to be hoped the immersions and transits of the satellites will be 
carefully watched, with a view to ascertain the cause of these anomalous 
dark appearances, whether arising from dark spots on their surfaces, or 
from the mere effect of contrast; and also what proportion the dark 
transits bear to the luminous ones, and the order in which they occur. 

I am, Sir, yours faithfully, 

Birmingham: Sept 12, 1867. F. BIRD. 



JUPITERS SATELLITES. 



TO THE EDITOR OF THE ASTRONOMICAL REGHSTER. 

Sir, — ^In reference to a letter from Mr. Banks, in the number for Sep- 
tember, I may say that I have often seen the third satellite of Jupiter with 
the imassisted eye, and when no other satellite has been near enough to 
produce any effect favourable to seeing it from the addition of light from 
the others. In fact, if the third satellite is distant a few diameters off 
Jupiter, I can generally see it. Not always, however. To test the matter. 



2i(y The Eclipse of the Moon Last Month. 

I hayo preriovsly looked at Jnpiter with the imaBristed eye, and desired a 
friend to find it in the telescope, when my description of its position has 
a^^eed with its position in the telescope. And many times I haye done as 
Mr. Banks did, i,e, looked first with the unassisted eye, and then tested the 
correctness of my sight with an instrument. At the same time, it is veiy 
probable that, in many of the recorded instances of yisibility of a satellite 
with the naked eye, two or more have been juxtaposed, as in the cases 
which Mr. Banks cites. My own plan usually has been to look between 
the fingers of one or both hands, shifting them so as just to cut off the rays 
preceding and following in which positions the satellites always lie. 

Another thing I have several times noticed — ^these little bodies are not 
always of the sizes as given in the order of Struve's measurements, viz. III. 
IV., L, IL I hare repeatedly found IV. the smallest and palest of all. At 
other times II. has been superior to I. and nearly equal to III. These .changes 
could not be accounted for by their juxtaposition with Jupiter. Has any 
one ever suggested a law for these changes ? Will u rapid rotation (com- 
pared with the time of their revolutionsT always agree with the phenomena 
which Secchi, LasseU, and others are said to have observed ? 

Possibly they may be invested with clouds as proportionately extensive 
as their primary has. If their variable light is occasioned always by the 
appearance of dark spots, may the latter not be temporary dark openings 
revealing a less reflective ground, and not merely the appearance produced 
by a regular rotation, revealing permanent mares to us ? 

What will explain, too, the appearance of III. as & darker spot on the disc 
of Jupiter than one of the dark belts of the latter, as no doubt many of 
your readers saw on the evening of the 21st of August, and several shades 
I thought from its visibility on that occasion, although in the open sky it 
generally is so brilliant ? It seems to me that there must have been exten- 
sive spots really darker than Jupiter's belt. 

Has any explanation been offered to account for the shadows of the satel- 
lites in transit being larger than the satellite itself, although irradiation 
would give entirely opposite effects ? 

Is it not possible that on so bright a background the penumbra is to us 
combined with the true shadow, and at present has not yet been distin- 
guished from it (so far as I have heard), and thus the shadows appear 
larger instead of somewhat smaller? 

Does Mr. Bird, in the extract from his letter respecting the appearance 
of Jupiter on the 21st of August, mean that he saw the satellites as pale 
objects in addition to the extra dark spots which he expresses himself at a 
loss to account for ? Mr. Webb, in " Celestial Objects," mentions that Sir 
J. South once saw two shadows with two faint duplicates. Was Mr. Bird's 
a similar observation ? Yours truly, 

Earith, near St Ives, Hunts : T. H. BUFFHAM. 

Sept. 9, 1867. 



THE ECLIPSE OF THE MOON LAST 

MONTH. 

I 

, On the evening of the 1 3th of September the sky was beauti- 
fully clear and an excellent view of the eclipse was obtained. 
At Ramsgate, it was observed by the editor of the Register with 
a portable Dollond telescope of 2 inches aperture ; nothing im- 
usual was seen — the shadow towards the north-east of the moon's 
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disc was yery dark — ^and perhaps more of. a lead colour on the 
whole than of the usual coppery tinge. At 1 2h. 4m. G.M.T. a 
Btuall star was occulted by the moon close to this termination of 
the shadow on the east side. 



TO THE EDITOR OF THE ASTBONOMICAL REGISTER. 

Sir, — The moon roee on the 1 3th inst. in a few light fleecy clouds. These 
quickly dispersed, and about 9 o'clock the sky became quite clear, promising 
us a good yiew of the eclipse, which was looked for and which commenced 
in less than an hour afterwards. This promise was amply folfiUed, for in the 
" plentiful lack" of fine nights we have latterly experienced, the night was 
remarkable for its clearness, the sky remaining absolutely cloudless for many 
hours. 

Although the moon entered the penumbra of the earth's shadow at 
9h. 43m. no change in its appearance was perceptible xmtil loh. 30m. About 
this time a slight shade was observed stealing over the moon from the N.E. 
quadrant. About 1 1 o'clock the moon's limb on this side became much, 
darker. Three minutes before this it had entered the umbra of the earth's 
shadow ; yet neither Mr. Baines nor myself, though we were both watching 
through telescopes, coidd detect the instant at which this stage of tho 
eclipse began. The edge of the limb faded away — ^the obscurity kept in- 
creasing, and the shadow encroaching on the moon's disc — ^the flatness of the 
edge of this shadow, as compared with the curvature of the moon's limb 
when our luminary causes a solar eclipse, being very observable. 

The shadow passed on till at izh. 15m. it had obscured almost three 
quarters of the moon's disc, and then began passing of^ melting away as 
gradually as it had appeared. 

The whole surface of the moon was at all times to be made out, many of 
the markings within the shadow being easily visible. I noticed that some 
of the ray streaks, particularly the one proceeding from Bessel, entered into 
and were visible within the shadow. Linn^ shone very brightly until it was 
obscured by the shadow. 

During the whole time the moon's limb, even the portion most deeply 
immersed in " the earth's shadow, was brighter than any of the portions 
within the shadow that were nearer the centre of the disc. 

Capt. Noble made a similar observation with regard to the visibility of 
the moon's limb on the occasion of the last solar eclipse. 

The fact, however, to which I desire to call particidar attention, and 
without observing which I should not have written this letter, is that, during 
the whole time of the eclipse, tie moon exhibited no other colours than those 
usually seen on its surface. 

I looked most carefully for colour, both with the 10^ silvered-glass 
reflector, furnished with an achromatic eye-piece of very low power, and 
also with a flve-foot refractor; with neither could I detect a trace. 

In all works that I have consulted I have found it stated that during an 
extensive eclipse the part of the moon in shadow is seen of a coppery red, 
while the line of demarcation between the umbra and penumbra of the 
shadow is almost blue. I appeal to some of your talented correspondents 
to support my assertion that m this instance no such colours were visible. 
Apologising for the length of this communication, 

I am, Sir, your obedient servant, 
Upper HoUoway: Sept. 16, 1867. JOHN BROWNINCk 



a 1 8 The Crater Linne. 

TBE CSATER LEm& 



Seen in the CopenhagOA Befractor. By Prof. Schjbllebxtp. {Ast Nock, 
. 1655.) Translated by W. T. Lton, B.A., F.RA.S, 

The notice on Linn^ published by Mr. Hug^ns in vol. xzyii., page 296, of 
the Monthly Notices which gives a not nmmportant addition to a subject 
recently so much brought under discussion, leads me to mention that Aoi. 
d* Arrest and 1 have carefully examined the crater with the large refractor 
at this Observatory, in the suitable and favourable evenings of April and 
May last. In particular Prof, d* Arrest has on those evenings seen the 
emter-opening, now visible in the middle of the large bright and somewhat 
diffused spot, exactly as Mr. Huggins has described and drawn it in the 
place referred to ; only he estimated the diameter of the circular shadow at 
not more than o'''9, at the most i"'i; and the crater of very small depth. 
On the other hand, Huggins puts it at i"*7. Moreover, it has not escaped 
our attention (and herein also we must Q^te agree with Mr. Huggins) that 
linn^ presents, in Schrotei^s drawing, Tab. ix. (w.) in vol. i. of the Seleno- 
graphical Fragments, in general about the same appearance as it does now 
m our laige re&actor ; the description of the year 1788, at page 181, answers 
excellently to the* present aspect. But this makes the results which we 
are now inclined to draw from the recent observations of Schmidt and 
others somewhat doubtful. It is true that Schroter himself did not notice 
the small crater-opening ; but this is so difficult to perceive that no one 
acquainted with the nature of his telescope can wonder that it should be 
wanting in his drawing. Schmidt, who is known to be extraordinarily 
sharp-sighted, has indeed remarked, on two nights only — 1866, Dec. 26, and 
1867, Jan. 25 — **an extremely fine bjack pdlnt." (Keport of the Imperial 
Academy of Sciences at Vienna, part 2, February number for the year 1867, 
pages 8 and 9.) I do not touch here upon the difference between Schroter's 
drawing and l^e present appearance of the crater, as I have not specially 
occupied myself with the Moon's sur&ce and t^e labours of Lohrmann, 
Madler, and Schmidt upon the subject. Only I will just remark that the 
crater-opening is not near so striking as might be supposed from Mr. 
Huggins' drawing in the June number of the Monthly Notices, 



Extract f^m a letter from Herr Tbmfbi, to the Editor of the Asironomisehe 
Nachrichten, Translated by W. T. Ltkk, B.A., F.B.A.S. {Ait, Naeh, 
1655). 

SoMB time ago a friend communicated to me that he had read the observa- 
tion of Herr Schmidt at Athens, that the Crater LinnS in the Mare Sereni- 
tatis had disappeared. I endeavoured to see this crater in the Moon, and 
although the position of the terminator was not favourable — ^that is to say 
it was already broad day upon the Mare Serenitatis — ^nevertheless I easily 
found in that place a small white spot which surprised me not a little. I 
have indeed several times before, in Venice, drawn such white round spots ; 
and in one case recorded the remark : '* At sunrise projecting no form or 
great shadow, but in full' illumination a white round spot, indicating a 
crdter?" 

I take the liberty of sending you an extract from a letter addressed by 
me last year, including some small drawings, to Herr W. B. in L., and 
leave it to you to make use of it, if you should think it of interest : — 

^Marseilles, June 10, 1866 ... I enclose a small uiifinished sketch of 
Aristarchus, the white-glistening crater-sur&ce of which will be known to 



The Crat^ Linne. 219 

70a. But I hatre recently oonsidered the Moon vith attention — ^from two 
to five days after the eonjnnetion — and Ibnnd a zemarkable light-appear* 
anee upon the daik side of the Moon, faintly ilhwainated, ae is said, by tiM 
earth -light, which bright part agreed with the position of Aristarchus. 

** J am aware that in astronomical obsenration one mnst be extremely on 
one's guard against optical deceptions. But this light-appearance has cer- 
tainly not deceived me ; for the light was not a faint white light, like that 
«h0Wii by other craters in the first days after the new Moon npon her dark 
side, but it was star-like^ diffiised, in colour reddish-yellow, certainly dif- 
ferent from all the other Tisible faiig^t spots. Of course I am far from 
surmising a still actiye volcanic outbreak, as snch an onihreak siqmoses 
water and atmosphere, both which are universally allowed not to exist in 
the Moon — so that the crater-forming process can only be thought of as a 
dry, chemical, although warm one. 

" But it is certain that, if we suppose and consider probable a still- 
existing activity in changes of separate parts on the moon, we have but very 
scanty means of recognising and proving this. 

** As the moon, so to speak, completed for some thousands of years, is 
perfect as a whole, the first means of recognising a still-existing activity 
would consist only in the perception of small changes of form in particular 
craters or mountains, which we could see under direct solar illumination ; 
but in this ordinarily very many negative cases present themselves, and for 
a long time will continue so to do, whilst we possess, as our single basis of 
comparison, the celebrated map of Beer and Madler. Eveiy careful ob- 
server will find hundreds of such negative cases, namely, a mxdtitude of 
small craters, also apparently altered forms of particular mountains, which 
are either not given, or are given differently, upon Beer and Madler^s map ; 
but this is no ground for assuming these things to be vtewly formed. Even a 
more beautiful and more accurate map cannot lay claim to be the best and 
last. What wonderfril changes of form do not the different degrees of 
illumination often show during the course of a few hours ! For example, on 
my sheets Nos. 1 and 5, between Mairan and Delisle, the same regions are 
so unlike that, if I had not drawn them myself, I should scarcely believe 
them to be the same drawn by another hand. So that positive results, that 
is, of things certainly seen and drawn by different observers, which later 
observers have no longer found, could not be reached until after many years, 
when the basis of comparison shall have furnished a larger material. (The 
observation of Herr Schmidt is, up to the present time, the first positive 
result of a change or indication of activity upon the moon.) 

" The second possibility, that of observing a volcanic, chemically warm 
action upon the moon, can only be afforded by the dark side of the moon, or 
that not directly illuminated by the sun, as a luminous activity could only 
be seen shortly before or after the new moon ; for the direct rays of the sun 
would make it perfectly impossible to see the greatest fire from the earth, 
since, there being no atmosphere, there can also be no smoke, which might 
indicate to us a fire in the illuminated part of the moon. 

** / would call the attention of future observers to the round white spots 
(not those bright streaks which at full moon are seen to proceed in all direc- 
tions from T^cho, Kepler, and other craters) ; these white round spots are, in 
my opinion^ of interest for a chemically warm activity. They have at the 
sunrise npon them but very little or no shadow, and then appear like small 
bubbles. As instances, for recognition, I adduce two places only : between 
Delisle and Diophantus, and on the right-hand side of Arago. 

" Should my above-mentioned observation be so far confirmed that that 
reddish yellow appearance of Aristarchus upon the dark side pf the m9on 
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should again be seen, and shoald it at the same time be piored that it is no 
li^t appearance of a chemieallj wann aetiTitj, it might then be asserted 
til^ the moon mnst possess a kmd of atmosi^mre^ irhidi, doling the moon's 
night, gaye, bj refraction of the son's raja, a yellowish light to Aiistarehns, 
whieh has a bright white briliian<7^ br day." 

On the 7th of May this year, I had the first opportonily of showing this 
phenomenon to a learned gentleman of this place, Mons. Dethon, then at 
my house, who, when I had bronght the bri^t moon's crescent ont of the 
field of view, immediately detected this brilliant pointy and recognised its 
colour, as I had often seen it. The magnification used upon my 4-inch tele- 
scope was one of lao times. 

Marseilles: May £o, 1867. 

Tempel afterwards wrote the following short note to the Jstranomische 
Nachrichfen, under date July 28, 1867. I send it you, like the rest, ren- 
dered into English, hnt for the present without comment. — W. T. L. 

Note by Tempel (Ast, Nach. 1656) : 

'' I obserred the crater Linn^ on the 22nd of July. It appears as if the 
small crater was filled up : nay, there is now a small elevation, a small 
round conical hill in its place. The power used was 300, and the night yery 
clear." 



COBBESFONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions 

expressed by our correspondents. 



SEPARATION OF THE STABS COMPOSING y ANBBOMEDM. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — It seems to me that Mr. Darby must have overlooked the statement 
at the close of my paper in the Astronomical Better for March, that the 
subjoined diagrams of 7 Andromeda and 8 Cygni were " drawn to a scale." 
There can, therefore, be no mistake in the relative distances of the com- 
ponents arising from error of estimation by the eye. 

From some previous measurements, I assumed the diameter of the disc of 
y Androm, to be about i"*5. Then, taking the central distance between 

B + C 
A & at io"*5, that distance equals about 7 diameters of A. On re- 
ferring to my original diagram, I find that this proportion is adhered to as 
nearly as could reasonably be expected ; but in die wood engraving the dis- 
tance is rather more than 7 diameters, the diameter of A being a trifle too 
small. 
^ The engraving in Mr. Darby's letter in the Astronomical Begister for 
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August cannot surelj haVe any pretensionB to accuracy of proportions ; for 

B + C 

(he central distance of A & is only about 2*7 A, and therefore 

2 

A=3"'9, which would be the diameter of the disc with a refracting aper- 
ture of about 8 inches only. 

I have often noticed the tendency, in myself as well as in others, to depict 
the distances of stars much too small in proportion to the diameters of the 
components, when the stars are bright and the distance equal to several 
diameters of either. I believe that this arises from the rings which surround 
bright discs : these encroach on the vacant space between the discs, and 
give the impression of a smaller vacancy in proportion to the disc. 

Mr. Darby observes that he " has very little faith in either diminishing 
aperture caps or perforated zink discs " in aiding the separation of close 
stars. Though the two methods are here put together, it is evident that 
their effects must be very different, and, in fact, of opposite kinds. A 
diminished aperture produces a larger disc ; not^ indeed, in exact propor- 
tion, because, the light being lesS} the very edge of the disc becomes in- 
visible &om want of light, thus diminishing what would otherwise be the. 
apparent disc. From the same cause, a perforated whole aperture has the 
advantage of presenting a disc somewhat smaller than would be produced 
by the whole unobstructed aperture, in consequence of the greatly diminished 
quantity of light. Thus, then, especially on bright and very close stars, the 
separating power of a large object-glass is considerably increased. 

In the number of the Register for the present month, Mr. Darby has ad- 
verted to the case of n Bobtia ; and in the first paragraph of his letter he 
explains the position of the components of 7 Androm., as given in the 
diagram attached to his letter in the number for August. It is obvious, 
however, that, if the engraving is correctly placed, instead of " after the 
meridian passage," we should read ** before the meridian passage." 

In the following paragraph, Mr. Darby says, " /*' Bobtis is, in my esti- 
mation, a closer star than 7^ Andromedaf arising, as I think, from the 
following circumstances.'' In what way the greater closeness of /u.^ can 
'^ arise " from the circumstances named, perhaps the author may explain 
hereafter. 

But the most extraordinary and alarming part of that letter is the im- 
peachment of Sir W. Herschel's accuracy in stating that between 1782 and 
^802 the smaller star of fi^ Bootis had changed its direction from the follow- 
ing to the preceding side of the line joining !»} and /it*. Though I shoidd 
hope there are few of your numerous readers who would agree with the 
verdict, it may be well to see how the case really stands. 

Keferring to the three stars as A, B, and C, in the order of brightness, 
3ir William stated that C was, in 1782, on the foUowing side of the line 
joining B and A, and that, in 1802, C was on the preoedmg side of the 
same Une. 

In 1 82 1, by the measures of H. and S. (which Mr. Darby has erro-^ 
neously interpreted as meaning "Sir William Herschel and S."), the 
position angle of A B was 171^*85. Consequently, the line B A would be 
m the direction 351^*8.5. 

By ^.*s measures, tie position of B C, in 1782*68, was 357°'23. Hence 
the, direction of C.from "R followed the line B A by 5°'38. . 

In 1802*66, the position of B C was 346^*23, and the direction of C from 
"R preceded the line B A by 5°'62. It follows that the direction of B really 
had changed sides from 5°»38 following to 5°'62 preceding, thon^h the 
variation of the angle in the 20 years was only ii°'o. Where, then, is 
Sir William Herschel's " nodding " ? 
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What Mr. Dwrby ean pMsibly mean hf making the " neUy ^umgk^ 
iides ** equiTalent to **7MJcing the revolution of ttoo wlude quadrants^* must 
be left to himself to explain ; but, in the meanwhile, he must excuse tiiose 
-who fancy that the " nodding " must haTD been rather profound when that 
idea was dreamt of. 

The " eve-sketch ** of fi^ and fi? Bootis which is attached to Mr. Darby's 
letter in this month's Begiater is a remarkable instance of the neglect of 
the true proportions in such sketches. The central distance of B C is about 
o"'55. The distance of B from A is about loS'', or 196 times the central 
distance of B C. In the diagram, the distance of B from A is about 5^ 
times the central distance of B C. But how few, in making an eye-sketoh, 
would give it the tane proportion, even if it were aimed at ! 

I remain, faithfully yours, 

Hopefield Observatory, Haddenham, Bucks : W. B. DAWES. 

1867 : September 14. 

P.S. — ^With respect to Mr. F. Bird's account of the " meteor-like bodies 
seen near the sun," I would beg to refer your readers to my description of 
such a shower given in the Monthly Notioea of tho B.A.S. for April 185a. 



TO THE EDITOE OF THE ASTRONOMICAL BEGISTEB. 

Sir, — On reading over my letter again on fi^ and fi* Bootis, published in 
the JstronoTniieal Register, it struck me that the language of Sir William 
Herschel, in the quotations I gave from " Sm^h's Cycle," was very ambi- 
guous, and might possibly have been used in a sense different from that in 
which I understood it. The following is the sentence : — '* In 178 1 it was 
remarked by Sir W. Herschel that the small star (/&*) followed the line 
joining the iaige one to /& (ft* and a^), and in i8os that it had changed sides 
and preceded Uie same line." The natural meaning here seems to be, that 
the small star followed on the same line that joined the other two stars, 
and that all three stars were in a line in 1781, and by the small star 
'^ changing sides" by i8oa, I understood it had accomplished a semi-revo* 
lution of 180° up to chat time. It may be, however, that Sir W. Herschel 
used the words foUow and precedet not in their usual nignification, but in 
Mtferenee to the course of /<? in its oibit around /&*, and that he meant by 
the expression "changing sides," not performing half a revolution, but 
changing auadrante^oT crossing over the imaginary line which jdned fi^ to 
fi^. If tnis be the trae meaning of the language imputed to Sir W. 
Herschel in the above-quoted observation, then it followa that I have 
altogether misunderstood him. Th% error is mine, not his ; and this con- 
clusion, I confess, is all the more gratifying to me. It is no small satis- 
fiiction to find that thoi^h the Prince of Poets did sometimes nod over his 
verses, the Prince of Astoonomioal Observers was always wide awake when- 
ever the interests of his noble science were concerned. 

Chorlton Hall, Manchester : Very truly yours, 

Sept 12, 1867. W. A. DABBT. 
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THE JmW MmOB PLANET. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

ISir, — ^The newly-discovered planet has receiyed the name of Undina, of 
which Dr. Peters remarks that it is perhaps not to be found in the old 
dassics, but it is at least classically formed, and has become famous by the 
delightful poetiT of De la Motte Fouqu^. He has obtained the following 
first elements of the orbit^ for 1867, January o :-^ 

O t II 

Mean anomaly 295 o 56 

Longitude of perihelion 345 44 55 

Longitude of ascending node . . . . 103 38 46 

Inclination 10 16 49 

Excentricity O' 10273 

Period 2093 days 

Semi-major axis of orbit .... 3*2028 

I am, Sir, yours faithfully, 
Greenwich: 1867 : August 27. W. T. LYNN. 



REFBACTION ACCOSDING TO MB. HICK80K 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^Mr. Hiclcson has made an appeal to yoiir readers. I will finish 
the controyeray, so far as I am concerned, by doing the same thing. 

Mr. Hickson says, what nobody deniip, that the external surface of the 
atmosphere is convex. Has it ever occurred to him that the internid 
surface is concave and parallel to the exterior one ? A section of any con- 
siderable portion of our atmosphere must resemble either fig. i or fig. 2 (in 
which the shaded part represents the earth's siu&ce). 





Fig. 1. Fig. 2. 

If the former be the case, I can only express my regret that I have 
hitherto so misunderstood the rudiments of Physics; but if the latter, then 
I would humbly inquire of every one who may have perused this corre- 
roondence, whether Mr. Hickson has not been under a misapprehension 
throughout ? I am. Sir, yours very obediently, 

August 2, 1867. 1^, 



The Sailor's Word-Book, by the late Admiral Smytii, is 
announced for publication on the Ist instant, by Blackie and Son. This is 
the work the Admiral was engaged upon dose up to the time of his death : 
it has been prepared for the press by Admiral Belcher. 
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ASTRONOMICAL OCCURRENCES FOR OCT. 1867. 



DATB 


Principal Oocan«oce» • 


Japiter'8 Satellites 


Meridian 
Passage 


Tues 


1 

• 

2 

3 

4 
5 

6 

7 

8 
9 

10 

11 

12 

13 
14 

15 
16 


h. m. 
o lo 


Sidereal Time at Mean 

Noon, 12 38 59*J 
Conjunction of Moon and 

Saturn, 2° 56' S. 


Snd Sh. I. 
„ Tr E. 
„ Sh. E. 


h. Ul. 8. 

6 16 

7 26 

9 8 


iu Ul. 

Moon 
2 432 


Wed 


- 


Meridian passage of tlie 
Sun, lom. 338. before 
Mean Noon 


4th Ec. B. 


8 38 17 


3 31-0 


Thur 




• 


3rd lY. E. 
„ Sh. I. 
^ Sh. E, 


7 51 

7 52 

II 29 


4 18 8 


Fri 


6 17 


* • « 


• • 




5 6-5 


Sat 


) Moon*8 First Quarter 


1st Oc. D. 


12 15 


5 54-0 


Sun 


i 


• 


1st Tr. I. 

,, Sh. I. 

„ Tr. E. 
and Oc. D 

1st Sh. E. 


9 25 

10 22 

11 4^ 

12 2 
12 42 


6 4**2 


Mon 




> 


.1st Oc. D. 
• „ Ec. R. 


■ 6 42 
9 57 3a 


'pSt'i 


Tues 

r 


# -V^MM* - • 


[ 1st Tr. E. 
•«ndTr.T. 

1st Sh. E. 
«ud Sh. I. 

„ Tr. E. 

„ Sh. E. 


6 II 

6 56 

7 *o 

3. 55.. 

9 4? 
II 46 


8 14-6 


Wed 


3 57 


Conjunction of Moon and 
Jupiter, iP 49' S. 






9 09 


Thur 


12 8 

14 53 
1548 


Near approach of Moon to 

^ Aquarii (4^) 
Occultation of 96 Aqnarii 

„(5i) 
Reappearance of ditto 


4th Tr. I. 
2nd Kc. R. 
3rd Tr. I. 
4th Tr. E. 
3rd Tr. E. 
„ Sh. I. 


5 ^9 

6 3 22 

7 44 

10 7 

11 22 

1 T 


9 47*5 


Fri 


1*53 


. 




10 347 


— 

Sat 


Conjunction of Mars and 
ai Librae, 6m.-8 E. 






II 230 


Sun 


I 24 

" 33 
12 32 


Full Moon " 


1st Tr. I. 
„ Sh. I. 


11 13 

12 18 


12 12*9 


Mon 


Occultation of B.A.C;. 830 

(6) 
Reappearance of ditto. 


IstOcD. , 
„ EcR. 


831 

II 53 10 


'3 4*9 


Tues 


738 
7 45 

• 


Occultation of /Tauri (4) 
Reappearance of ditto 


1st Tr. I. 
„ Sh. I. 
„ Tr.E. 
„ Sh. E. 
»nd Tr. I. 
„ Sh. T. 
„ Tr.E. 


8 

9 6 

9 22 

11 34 

12 15 


13 593 


Wed 




Sidereal Time at Mean 

Noon, 13*38 8-2 
Occultation of «« Tauri (4^) 
Reappearance of dilto 
Occultation of «» Tauri (4^) 
Reappearance of ditto 
Occultation of 80 Tauri (6) 
Reappearance of ditto 1 


1st Ec. R. 


6 22 7 


Jupiter 

8 22*1 

• 
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IXA.TB 


Ptindpal Oocamnoei 


Jupiter's SatelUtes 


Meridian 
Paseage 


Wed 

con- 
timued. 


• 

16 
17 


8 6 
«33 

27 

835 
1055 

12 20 
811 

16 4 
«7 14 


Ckxnltation of 8iTauri (5^) 
Reappearance of ditto 
Occnltation of 8c Taori (6) 
Reappearance of ditto 
Near approach of Moon to 

BJLC. 1391 (5) 
Near approach of Moon to 

Aldebaran (i) 
Near approach of Moon to 

«rt Tanri (5*) 




h. nuB. 


h. xn. 
Jupiter 


Thur 


Occnltation, reappearance 

of 1 17 Tanri (6) 
OccnlUttoiyof 130 Tanri(6) 
Reappearaflbe of ditto 


SndEcR. 
3td Tr. I. 


8 39 21 
II 20 


8 i8*i 


Iri 


18 


13 10 

14 7 
23 7 


OccnlUtion of 26 Qemi- 

nomm (5^) 
Reappearance of ditto 
Gonjnnction of Moon and 

Uranna, 4<^ 51' N. 


41th OcD. 


II 37 


8 141 


Sat 


19 


W45 
21 17 


Conjonction of Mars and 

Mercury, i© «6' S. 
C Moon's Last Quarter 




■ 


8 xo'i 


Sun 


20 




Meridian passage of the Sun 
15m. 5s.beforeMea]iNoon 






8 61 


Mon 


21 






3rd Eo. D. 

n Ec R. 

1st OcD. 


5 54 16 

9 »9 33 
10 21 


8 ri 


Tues 


22 






lat IV. L 

n Sh.I. 
f> Tr.E, 
M Sh. E. 
Snd Tr. I. 


7 30 
842 

9 50 
II I 
II 50 


7 581 


Wed 


23 
24 

25 

26 

27 






1st Ec. R. 


8 1748 


7 54'* 


Thur 




1st Sh. K. 

tfod Oc D. 
„ EcR. 


II 15 31 


7 50* 


Fri 








746-3 


Sat 




• 


tind Sh. E. 


6 22 


7 4a-4 


Sun 


« 3 
1540 

18 25 

10 38 
14 22 

21 15 


• New Moon 
Conjunction of Moon and 

Venus, 4^ 0' a 
Conjunction of Mercury and 

< Scorpii, 14m. 2S. E. 


4th Sh. T. 


9 21 


7 38-5 


Mon 


28 


Conjunction of Moon and 

Mars,?^ 14' S. 
ConjuncUon of Moon and 

Saturn, 3« 0^ 8. 
Conjunction of Moon and 

Mercury, 'f^ 51' S. 


ard Oc. D. 
„ OcR 
„ Ec.D. 

1st Oc. D. 


A 46 

95622 
12 13 


7 346 


Tues 


29 
30 

31 


- 




1st Tr. I. 

„ Sh. I. 
„ Tr. E. 


9 22. '-' 

10 37 

11 41 


7 30-8 


Wed 






1st Oc D. 

„ EcR 


6 41 
10 13 31 

6 9 

7 25 

8 31 


7 26*9 


Thur 


929 

15 3 


Mercury's greatest easterly- 
elongation, 23^ 26' 

Conjunction of Saturn and 
Mars, 20 18' S. 


1st Sh. I. 

„ Tr.E. 

„ Sh. E. 

2nd Oc D. 


7 a3*i 
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THE PLANETS FOR OCTOBER. 



Herctury sets after the Snn dorms October, and may be se^n for a sbrot 
time diiring the evenings at the end of the month, his greatest easterly 
elongation taking place on the last day. 

h. m. s. o i 

xsl) RA. 13 12 37 DecL — 7 44^ Diameter 4"*8 

Venn^ also sets shortly after the Son, but she is too dose to him to be 
well obserred. 

1st B.A. 12 36 28 Bed. — a 32^ Diameter 9"*6. . 

15*1? »^ 13.41 6 „ %^H ,, 9''*6 

Illuminated portion of the disc of Venus, 0*996. ' 

Mars and Saturn set too closely after the Sun to be well seen. 

Jupiter remains the most conspicuous object in the evening sky, setting, 
about 2 o'clock in the morning at the beginnings and about.midnight at the 
end of the month. 

ist E.A. 22 4 35 Ded. — 13 13J Kamefcet 47"'4 
15th, „ 2jt I 44 „ I J 27 ,, . 45"'-9 . 

Neptune is favourably situated for observation. 

4th E.A. 053 II Ded + 3 54J * 

i6th „ o 51 57 „ 3 47 



BBIISP COBBESFONDENCE. 



Reflectoes. — If J. L. has access to the Monthly Notices of the 
Royal Astronomical Society, he wiU find the Rev. H. C. Key's method 
described by him at p. 199 of the 23rd volumB.(for 1863). Ihave justi^ead 
it, and it is a very lucid account of iiie mode of procedure. T. H. "W. 

Thb Monthly Notices.-— I find in your August number a state- 
ment that the Monthly Notices are sold to the public at five shillings per 
volume. Does this mean that any person can buy them? I thought osdy- 
fellows could get them. Are they to be got from tiie printer, or direct from 
the Society's Editor ? T.H.m i 

The Bedford Catalogue. — Could you inform your readers if 
there is any likelihood oi a new edition of tnis work appearing socm ? 

SUBSCfilBEB. 

The Planet Vulcan. — ^When ought the passage across the ffi m 
of the newly-discovered planet Vulcan to be looked for? Information as to 
the above would oblige many besides myself. A Subscbibeb. 

Meteors. — ^Would some one versed in the matter have the 
kindness to inform me by what means observers of meteors arrive at their 
(supposed) height^ distance, angle of indinatioh, and velocity ? All these. 
I see spoken of as ascertained, from time to time, and I should be thankfiid^ 
for a hint as to the mode in which I might make similar observations. 

A GAZjm. 
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AsTRONOMio&L BiOGBAPHY. — I know of HO Budi work, and feel 
Bore that one does not exist. Materials for one may be found eyerywhere, 
bat especially in the Monthly Notices, BaiU/s Hutoire d^Aat, and SagHndi 
Cydop, Grants so-called History of Aatxonomy might be eaccelledby a very 
moderate literary effort. G. 

The Sun akd Mock. — Ignoramus asks how often the son turns 

round to the moon. What does he mean ? How often in a year, or a hundred 
years, or what ? The sun turns on its axis : he may, by taking the trouble 
of consulting any reliable astronomical work, readily find out how many 
times in a year. B. C. 

In r^ard to I^orainus's query, I entreat you not to waste any 
nore space on this latenninable subject. G*. F. C. 



UrSTBUMEKTS^ fto. FOB SAIiE. 

Vfitm VottoH, wbieh arc iwtzieted to two Hmm eaoh, ace inserted free of charge to 
sabecribers : appUcations xespecting jwices and other partimilan to be made to the 
Editor, with a stamped enrelope for reply, without which no antteer cam be unL—^ot 

AdTertiflemeiktfl with prioee and more complete details, a small ohazge will be niade. 
H.B.->It is partUnilarly requested that we ma,j be tnfonned when instnunenta are dis- 
posed of, in order that the notice may be withdrawn, and fmitlesB appUcatioua 
prevented. 

Aohromatio Befraetor, 6*4 in. ap. S^ ft fbcns, by MerSf Equatorial and 

dbckwariL by Jhrnghton f Simms, [78] 

Acbromatio B6£raotor» 4^ in. ap. by Mvtm CUatk: equatoriafly mouiKted ; 

no circles. Powers to 450. [^0] 

Aol^xnatio Befiractor, 4 in. apartore, by Cooke ^ Soru-; 'vguatorially 

mounted, complete in every respect. [104] 

Aohromatio Beff actor, 4 in. ap. 5 ft. fbcus, by Doltond; equatorially 

mounted. Powers up to 400. [87] 

Axtkyomatio Bafiraotor, 3^ in. ap. 50 in« focus, with brass tripod, comet, 

landscape, and 4 other powers 74 to 260. [m] 

Gregorian Befleotor, 4} in. ap. 2 ft, foeos, by Ihllond, 4 powers, 50 to 

20o» finder, &c, on brass table stand. [63] 

A^chromatio Object-Olaaa; 4|in. ap. 62 in. focus, by Sittffff, with brass 

cap and receiving cell, for mounting on tube. [85] 

Transit Instrament, sf in. ap. 5 ft. focus, Ys fitted with agates for 

' mounting on stone piers. [S9] 

Transit Instrunient, 2} in. 1^ 30 in focus, by Troughton ^ Simms, with 

micrometer eye-piece and cast-iron adjustible stand. [107] 

SSq,Tiatorial Stand, for 5 ft. telescope : with circles, &c. complete. [99] 
Equatorial Stand, for a 5 or 6 ft. terescope: 13 in. circles, divided on 

silver, to 10^ of space and 4s. of time.— -!Eas never been used. [66] 
^Dlar Axia, of jnahogany, 7 ft. long, adapted for a 4 ft. telesc<^>a^ with 1% 

in. circles, reading to minutes. [56] 

Bight Aaoension and Declination Ciroles, 10 in. [109] ' 

Speonlnm Grinding Apparatna, capable of working a 7 ft speculum : 

with tube and fittings for a 9 in. Newtonian. [57] 

Astronomical Clock : zinc and steel compensation ; price low. [114] 
Beoreative Soienoe : and the first three volumes of the Fhotographio 

Journal : price very low. [80] 

Iialande's Astronomy, 2 vols. 4to. [108] 



(aaS) 

INSTBUMENTS, fto. WAHTED. 
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Astronoinioal COook, not vezy fbat-daas ; price lour. 

Xqufttorial Stand, for a 5 ft. Sefisictor: graduated dxelea. 

Garden Stand for 8 ft. Aefaromatie; priee low. 

Braaa Tripod for a 2 ft. Teleacope : onidition not materiaL 

Transit Instnunenty 1 in. ap. 18 or 24 in. focoa. 

Transit Instroment, i^ in. aperture, about 10 in. focus. 

Monthly Votioes of tne Royal Astronomical Society, YoL 3. 

Monthly Kotioes: Vol. 5, Ko. 12. 

Bartholomew Freaoot on the XTniraraey published 1823 ' ^ <^y wanted, 

in good conditioD. [84] 

(Mbraitli'a Mathematical and Astronomieal Tables, and edition. A 

good price will be giyen for a dean copy. [1-05] 



[112 
ri06 

[26^ 



82 



The Meeting of the British Association has been held this 

year at Dundee, under the presidency of the Duke of Bucdeuch. The 
report from Kew Observatory of the work done by the photo-heliograph, 
under the direction of Mr. De la Bue (at whose expense the researches hare 
been printed) ; the report of the Lunar Committee ; an account of the pro- 
gress of research and observation with regard to meteors; with some 
references to meteorological science with a view to the resumption of the 
storm warnings ; — these have been the principal points of inter^ connected 
with the science of astronomy, their details being known to many of our 
readers. The next meeting is to be held at Norw&, under the presidency 
of Br. Hooker. 



LIST 07 81TB8CRIBEB8— VaaiA raeaiT«d tinoe our last niimlMr. 
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Several letters rwnalnlTig nnanswered ^gHn be attended to by the Editor on his return 

to town. 
D. A. B. Onr correspondent's letter was received after the Regitter was made np, bat 

he will see that its object has been answered. 

Correspondents oonunmiicating with the Editor are partionlarly reqnested to notice the 
chanjse in the address to Pamham Hoose, Pembnry Boad, Clapton, K.B., instead of 
Stamford Villa, as heretofore. 



The Astronomioal Register is intended to appear at the oommeneement of each 
month ; the Subscription (including Postage) is fixed at Three Shillings pw 
Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Aitronomical Register are open to all suitable communications. Letters, 
Articles for insertion, &c., must be sent to the Editor, Mr. S. Gorton, Pamham 
House, Pemburjf Road, Ck^pion, N,E,, not later than tne 15th of the month. 
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No. 59. NOVEMBER. 1867. 



THE NOVEMBER METEORS OF 1867. 

With the recollection of the grand display of meteors on the 
14th of November last year still fresh in the minds of our readers, 
it is not surprising that great interest should be taken in its 
probable recurrence in the present year. The circumstances 
Tnll, however, be very different, and, as far as we are concerned 
in this country, very little is likely to be seen of this interesting 
occurrence. From a letter of Mr. A. S. HerschePs, which has 
appeared in the TimeSy we gather that this particular star-shower 
has constantly increased since the year 1863. In 1865 about 
2,4>oo meteors were seen on the I4tih of November at Greenwich, 
and in the great shower of last year about 8,000 were counted. 
They have not, however, yet amounted to the celebrated spectacle 
seen by Humboldt in South America in the year 1 799, or by 
another observer in North America in 1833, who describes them 
as falling '* about as thick as the flakes of snow in common snow- 
&lls ;" or by another, who relates that '^ their number seen at 
once often equalled the number of the fixed stars seen at a glance.'* 
Relying on the evident periodicity of the phenomenon, Olbers 
predicted their return in the present year, or at an interval of 34 
years. This interval has now elapsed ;■ and the star-showers last 
year having returned in the same abundance and in the same 
plr^es as in 1832, it may be confidently expected that another 
star-shower will appear this year in America, similar to that of 
1833. At about six o'clock in the morning, Greenwich time, on 
Thursday, the 14th of this present November, the earth will 
occupy ^e place in which it encountered the meteoric shower 
last year. It will cross the central line about half-past seven, a 
few minutes before sunrise, and about nine o'clock, when iJie 
sun is Surly up, the rain of fireballs will cease. Observations 
should, however, be made on the mornings before and afler the 
expected date, and at intervals during the night of the 13th and 
morning of the I4lih, as the time of diese appearances cannot be 
absolutely fixed. 



ajo 



Carrespomdenee. 



Althong^ the star-flhoweTy from &e approadung daylight, vill 
be Q11I7 partiaUj Yisible in Great Britain, it will be weQ aeen in 
OftTMiila and North America, as daikneas will pfrerail there daring 
the whole time which- corresponds to the doration of the shower 
last year. NerertheleflB, as the meteors of 1799 were partiaDj 
seen at Hnll in England, and those of 1833 were noticed at 
Weimar in Crermanj, it is not quite imposnble that a slight 
view may be obtained of tlie present shower in this oonntry. 
Even on the continent, where the drcnmstances are less ^qjj^^ 
able, some tokens of the star-shower may probably be seen. 



N.B. — ^We do not hold oorselTes answeraUe for any opimons 

ezpresBod by our oonespondents. 

IfOVEMBER METE0B8. 



-j». 



TO THE EDITOB OF THE ACTBONOMICAL HB&ISTEB. 

Sir, — ^The infonnation sought by "A GaEear"* w ni iftwrning metecns is of a 
poiely trigonooietneal chancter, and beiiig of the nm^flBt kind, a mere 

outline of the method of proeeed- 
ing will be snflScientk I trusty to 
eatiafy him. ' ^ ; *i 

Two penooB, at A and B^ ob- 
serve the iwrnwiMMNimfgrift of a 

meteoi^B path at M, and from 
their ohservationa are able to 
determine the ahitude and azi- 
muth of the point. Let G be the 
point on the earth's anrfiioe im- 
mediately nnder M, and complete 
the figure. Now, if on a good 
map the two azimnths be laid off 
with a piotiactor, the point 
will be immediately obtained, 
together with its distance from A 
or B, and with these distances^ 
• and the obsenred altitodes (com- 

bining, of course, the altitude and 

distance proper to each point), the height M C is! readily found by adding 

the logaritlmi of the distance to the log. tangent of the altitude, or by 

projecting the triangles. 

Similar obserrations by the same or different obserrers determine the 

position of the terminal point. 

The cnryatnre of the path must be carefully estimated from a comparison 

of all the obsezred apparent paths, as actual obserred co-ordinates of the 

* See page 236. 
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middld point cannot be expected tmless the path extend oyer a large portion 
of the heayens. 

The idtitade and asimnth are beet obtained by noting the exact position 
of the beginning and end among the stare and the time by a imtch. The 
error of the watch on local, mean, apparent, or sidereal time should be fonnd 
as soon as possible after the observation, in order that a celestial globe may 
be accurately set to position of the heavens at the time of observation ; the 
two observea points among the stars being then marked on the globe, the 
altitudes and aamuths can be taken off 

A very simple little instrument was described some time ago, I think 10 
the Monthly Notice*, by Mr. A. S. Herschel, for observing altitudes nearly 
in the dark, but one never has an instrument in his pocket when he sees a 
meteor. The appearance of one beneath a stratum of cloud is extremely 
rare. In such a case it must be very near the earth, and its altitude, if 
carefully estimated, would be valuable. The azimuth is pretty accurately 
obtained in all cases by noting some terrestrial object, not too near, imme- 
diately under it, or by marking the ground. 

Anyone wmking an observation of this kind, which he considers fairly 
reliable, should imhesitatingly publish it ; and if he only observe the end, 
as is most often the case, he should describe the portion of the path he did 
see. 

The information in such a communication should contain — 
The time. 

The altitude and azimuth, or 
The place among the stars, and 
The description of the path and appearance of the meteor. 

As many may observe remarkable meteors who cannot reduce their ob- 
servations, either from want of time or inability, I shall be very happy to 
receive any such observations from anyone, with a view to reducing and 
publishing them. I am. Sir, your obedient servant, 

Eastney Barracks, Southsea : G. L. TUPMAN, 

October 7, 1867. Captcdn B. M.' Artillery. 



TO THE EDITOB OF THE ASTBONOMICAL BEGISTEB. 

Sir, — ^It is very desirable that as many observers as possible in different 
localities should be armed with proper appliances for observing the meteors, 
the appearance of which is anticipated on the morning of the 14th of 
November, 

I beg therefore to suggest, that .it is desirable for you to communicate 
with those of your subscribers or contributors who are acquainted with the 
most recent modes of spectroscopic research as applied tx> meteors, and 
obtain from them a description of the best and cheapest spectroscopes^, the 
names of their makers, by whom and at what price they are sold, and how 
they may be most effectively used. This information should be given in 
the November Begister, in order that its readers m&y have an opportunity 
of supplying themselves with the requisite appliances, and have a few days 
for practice in their use. 

Permit me to suggest to your readers the desirableness of making special 
efforts during the next November meteoric shower to fix the exact courses of 
the more prominent meteors, the precise times of their occurrence, and the 
exact position over which they burst or disappear. 

I am, yours obediently, 

T. P. BABKAS. 

Newcastle-on-Tyme : Oct. 7, 1867. 
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JUPITES'8 SATELLITES --^DOUBLE STAR POSITIONS. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^A postscript to my letter in the last Segister contains a notice of 
the peculiar appearance of the shadow of II. when in transit. An oppor- 
tunity of repeating the obserration occurred on October i, when, according 
to the Nautical Almanac, the shadow of II. entered on the disc of Jupiter at 
6h. i6ni., and left it at ph. 8m. p.x. The satellite itself was just emerged 
when I began observing at 7.30. I was surprised that I could not find the 
shadow with a power of 100, when the Barlow lens was applied, which in- 
creased the power to about 1 50. It was yery minute ; in fact barely visible : 
220 showed it best I was astonished at its minuteness ; it was very hazy 
and ill-defined, though the planet's belts were superbly visible. 

As a contrast to this may be mentioned the transit of the shadow of III. 
on October 3. The satellite was not visible till it emerged at 7.51, immedi- 
ately after which the shadow was perceived breaking in on the opposite 
limb ; it was intensely black, well-defined, and visiblv oval — evidently the 
effect of foreshortening near the Hmb ; as it neared the centre it became 
circular, and was superbly seen with power 1 50 on the 6^inch refiector. 

Seeing in the Register the correspondence on the estimating of position 
angles of double stars, reminds me that many of the errors of your readers 
would be avoided, by adopting a simple contrivance which I have success- 
fully used with my 3-foot achromatic 2-inch aperture, and which is described 
in the InteUectual Observer for January 1866 as a substitute for the posi- 
tion micrometer. For the benefit of those who do not see this valuable 
periodical, it may be simply described as a graduated circle attached to the 
eye-end of the telescope, on which revolves a steel index, affixed to the eye- 
piece and turning with it A cross-hair being placed in the focus of the 
eye-lens, the larger of a pair of stars is made to run along this in its passage 
across the field of view, and the degree marked by the index gives the 
direction of the line of declination, or the points 90^ or 270^ ; then on re- 
volving the eye-tube till the hair exactly bisects the two stars, the angular 
position with regard to either of these two points is at once known, and 
firom this the position with regard to {he meridian can be easily ascertained. 
A few measures are appended as samples of what may be done with such a 
contrivance : — 



I 7 Arietis . . Pos. 3587 


Measures 


' 4 


Epoch 


1865 


; Nov. 3. 


2 8 Ononis .... 357*1 


»» 


5 


ti 


1866 March 14. 


3 7 Viiginis .... 165 


»» 


4 


)» 




April 19. 


4 h Scorpii .... 22*3 


11 


4 


a 




June 25. 


' 5 y Scorpii .... 339 


n 


4 


n 




June 24. 


6 7 Delphinus . . .271 


9$ 


4 


11 




July 14. 


7-178 PXX Delphinus 256 


it 


3 


a 




July 22. 


9 s Aquarii .... 341 


if 


3 


a 




Aug. 22. 


10 \ Arietis .... 42*7 


11 


5 


a 




Sept 21. 


12 T Tauri . . ... .213 


a 


4 


»f 




Oct .28. 


13 Castor ..... 23i'5 


a 


12 


a 




Nov. II. 


14 118 Tauri .... 198 


a 


2 


a 


»» 


Dec. II. 


15 7 Leonis .... 108-5 


it 


5 


a 


a 


March la 


16 12 Canes Venatici . 227-2 


a 


4 


a 




March 2 



Apologising for the length of this communication, 

I remain, yours very truly, 
Town's End Road, Chesham, Bucks : CHARLES GROVER. 

October 11, 1867. 
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DAEK TRANSITS OF JUPITER'S SATELLITES. 



TO THE EDITOB OF THE ASTRONOMICAL REGISTER. 

Sir, — On the loth of October I saw the very interesting phenomenon of 
two of Jnpiter's satellites, as dark spots, on his disc at once. I did not see 
the ingress of lY. at 5.29, but at 7 it was distinctly visible as an almost 
black spot, haying then nearly completed half its transit. III. was now 
shining near to the following umb of Jupiter, — a rather bright point, but 
much smaller than it usually is when at some distance from Jupiter. At 
7.44 it commenced its transit. As it was passing on to Jupiter, its pre- 
ceding edge seemed bordered by a narrow crescent-shaped shade, probably 
the dark-shaded limb contrasted against the more virid light of the satellite. 
The deficiency of this limb of Jupiter is now strikingly seen when compared 
with the fully illuminated opposite limb. The greater shade may be caused by 
twilight at Uie terminator. I could only trace III. for a short distance as 
a brighi spot When about one-third of the diameter of Jupiter irom the 
limb, I suspected it was changing to a dark spot. This was confirmed 
soon after, and when near the centre it was distinctly seen, though not so 
dark, and perhaps not so large, as IV. The latter was skirting the upper- 
most of two narrow dark belts together forming the usual principal southern 
belt. TTT- was lower — perhaps on the lowermost of the two belts above 
mentioned. I thought HE. now appeared larger than it appeared previous 
to its ingress. IV. was now approaching the preceding limb of Jupiter. 
It could not be well seen when about to commence its egress, and when it 
should have been outside the limb it was scarcely visible. At 10.15 it '^^ 
seen as a very small point, only about one-third of its diameter when pre- 
viously on Jupiter, very dim and indistinct. 

Mr. Dawes's excellent observation given in the October number of the 
Register will account for ILL appearing as a dark spot in inferior instru- 
ments. As to rV., whenever I have seen it shining in the sky during the 
present appearance of Jupiter, it has been as a very small, usually pale, 
irregular-looking spot, often inferior to I. or II. Stmve measures it only 
one-seventh less than III., and the latter about i^ times larger in diameter 
than I. and U. Suppose the surface of IV. to be some dark substance, yet 
of a certain degree of refiectiveness, it appears that it would only be seen 
as a dark spot when projected on to the brighter disc of Jupiter ; but when 
exterior to him, it would appear as a smaller spot, because of the light being 
reflected only from its central parts with sufficient intensity to appear 
bright against the sky. 

I can confirm Mr. G-rover's remark in his postcript respecting the ill- 
defined appearance of the shadow of 11. My observation was made 
August 12. 

Evidently these moons are much unlike ours, unless — ^which is difficult 
to conceive — ^the side we never see is totally different from her visible face. 
The latter would never appear other than a uniformly luminous disc at the 
distance of Jupiter. The accumulation of careful observations is most de- 
sirable. 

The instrument used as above was a 3-inch refractor ; the most effective 
power was no. Yours truly, 

Earith, near St. Ives, Hunts : T. H. BUFFHAM. 

October 12, 1867. 
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LANGUAGE OF SIS W. HEBSCHEL, ETC. 



TO THE EDITOB OF THE ASTRONOMICAL REGISTER. 

Sir, — I shall be obliged by your permitting me to inform your readers 
that in my letter in the nnmber of the Astronomical Register for this month, 
on page 221, there is a typographical error which materially interferes with 
the truth of the statement referring to the diameter of the disc of 7 Andro- 
meday deduced from Mr. Darby's diagram. In line 3, instead of " A= 3"*9, 
which would be the diameter of the disc with a refracting aperture of 
about 8 inches only" it should be, " of about 3 inches only." 

Also on p. 210, 1. 4, above the sketch of the third satellite, for " reminded 
one forcibly," read, " reminded me forcibly.** 

I am unable to corroborate the coloured appearance of the satellites on 
Jupite/s disc, and of his belts, noticed by Mr. Bameby ; which I imagine 
must have arisen from some local atmospheric cause. A somewhat ruddy 
tint of the dark belts has often been observed ; but it is by no means an 
invariable feature. Nor did I perceive anything like the " pale false 
shadow" mentioned by Mr. Dawson as preceding the third and first 
satellites in the form of an attached crescent. On referring again to Mr. 
^^Ird's account of his observation, I fail to find any reference to such an 
appearance as Mr. Dawson deduces '&om it — namely, that ** the two extra 
dark spots were not the satellites, but that they were beside and touched the 
true satellites." Indeed, Mr. Bird distinctly says that, ** with the exception 
of the centre one of the three [the third satellite], they were black as ink." 
He afterwards speaks of the " pale satellites closely following two of the 
black shadows ; but says nothing of any false or pale shadows. I intended 
carefully to scrutinise the transits both of satellites and shadows which 
have occurred since, but the weather has totally prevented any such 
observations. 

In Mr. Darby's letter, on page 222, while acknowledging that he might 
have mistaken Sir W. Herschers description of the relative position of the 
smaller star of /i* Bo6tis, he excuses his mistake by the " very ambiguous 
language of Sir William, which might possibly have been used in a sense 
different from that in which he understood it." I confess that I should be 
surprised to hear that any one who was competent to speak upon the subject 
at all, agreed with Mr. Darby in his judgment of Sir William's language. 
Mr. Darby asserts the " natural meaning to be, that the small star followed 
on the same line that joined the other two stars, and that all three stars were 
in a line in 1 78 1 ." (! ) But he has now made the discovery that " Sir William 
used the words /o^oio and precede^ not in their usual signification ; and he 
meant by the expression, changing sides, not performing half a revolution, 
but changing quadrants, or crossing over the imaginary line which joined 
/i' to fi^. Hence it is evident that Mr. Darby thinks that " passing over 
that imaginary line," and ** changing quadrants," express the same thing ! 
On the contrary, the small star actually did ** pass over that imaginary line," 
but really did not ** change quadrants." This, I am afraid, will appear to 
Mr. Darby to be a complete paradox ! 

I remain. Sir, yours faithfully, 

Hopefield Observatory, Haddenham, Bucks : W. B. DAWES. 

October 14, 18(57. 
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Sir, — In the Register for last month, the Bev. W. R. Dawes notices, at 
some length, a misapprehension of mine of the precise meaning of the 
language of Sir William Herschel, in observations on the star ft Bootis, 
1781-1802, as quoted in my letter of the Begister for September. As my 
letter in explanation appesured following Mr. Dawes' critique in your last 
number, I need not again refer to the matter. 

In my letter on m Bootis there occurred the following sentence : " /u' Bootis 
is in my estimation a closer star than 7* Andromeda, arising, as I think, 
from the following circumstances." On receipt of the Register^ I turned to 
my manuscript copy, and found it : " /a' Bootis is in my estimation an easier 
star than t' Ahdromedse, arising, as I think, from Uie following circum- 
stances." The error was that of the copyist, but it was so obvious that I 
did not think it worth the trouble of correction ; the sentence as it stood 
was absurd in itselfl and the circumstances referred to are sufficient evi- 
dence that " easier j* not " closer^^ should have been the reading. Those 
circumstances were the colour and the distance of the great star (more 
favourable for separation in ij? Bootis than in 7' Andromedse), the com- 

rments of /i' Bootis nearly equal, and nearly on a line to the principal star, 
may observe in reference to diminishing aperture caps and perforated 
discs, I have no idea of comparing the performance of my telescope (9-inch 
aperture refractor, 100 inches focal length, by Slater) with Alvan Clark's 
Scinch refractor, of whose performance Mr. Dawes and others have spoken 
so highly. I find that my instrument bears veiy well, on fine nights, powers 
of 800, 1 1 20, 1250 ; yet I cannot effect anything in the separation of clofte 
double stars with the diminished apertures or perforated discs which I 
cannot accomplish without such contrivances, and with full aperture ; what- 
soever I gain in definition by the former I lose in the distance of the 
separation of the component stars, and as to the latter, they are, I think, 
of some service where the stars are large and nearly equal, but are of 
positive injury where the stars are very unequal or where one star is very 
minute. I confess myself an imbeliever in the correctness of One remark 
made by Mr. Dawes, on the performance of object glasses : *' the severest 
test of figure is the similarity of the image of a bright star when the focus 
is a little too long, and to an equal extent too short." — Monthly Notices^ 
p. 236. I have observed with several refractors from. 4 inches up to 9 J, 
some of them of very excellent definition, yet I have never found this 
" similarity of image ;" the short focus resembles a spider^s web, the con- 
centric rings and interlacings fine and delicate, and all of a uniform light 
yellow colour, with the disc of the star at the centre. The long focus has 
the same number of rings, but much coarser, and the centre is purple and 
presents no star-disc whatever. 

The great interest recently taken by amateur observers, who possess good 
telescopes, in the very difficult stars 7 Andromedse and t*- Bootis, induced 
me to send to the Begister two diagram eye-sketches of those stars, as 
they appear in the field of the telescope. I never supposed that any pro- 
fessional astronomer would think of subjecting my mere eye-sketches to the 
rigid scrutiny of a scale, which they were never designed to bear. Mr. 
Dawes acknowledges the tendency, both in himself and in others, to depict 
the distances of stars much too smaU in proportion to the diameters of their 
components, and adds on the same subject at the close of his letter, " But 
how few in making an eye-sketch would give it the true proportion, even if 
it were aimed at." My diagram of 7 Andromedae, which appeared in the 
Begister, of Augastj I admit has no pretension to accuracy of proportions. 
I engraved a much more correct one, but omitted to send it. 

Mr. Dawes observes of my diagram of jia Bootis, "the eye-sketch of/i** 
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and /•' Booiu, which is attached to Mr. Darby's letter in this month's 
Register^ is a remariuible instance of the neelect of the true proportions in 
Buui sketches. The central distance of 6 Cis about o"'55, the distance of 
A is 108" or 196 times the central distance of B G." 

The disc of my diagram represents the field of the telescope with a high 
power, about 27s. in time or 405" in space. B is placed pretty correctly at 
about 108" from A. On so small a scale, the whole field being less man 
10" of the scale of Kr. Dawes' diagram, it is utterly impossible to show 
the relative distances of B G ; so small a space as that 0^*55 being invisible 
on my diagram, consequently violence must be done to the true proportions 
of distance in representing the discs and the distances of the small stars. 
If Mr. Dawes' section of the centre of the field were produced to 400" in 
space as representing the fall field, it would require a diagram of 3 feet 
4 inches in diameter I As this would be impracticable, as a mode of inter- 
communication between observers, we must rest satisfied with eijfcher Mr. 
Dawes' section, which fails to be recognised by the eye, or my fall field eye- 
sketch, with the disadvantage necessarily attached to ^e representation of 
distances under i", 

I now come to Mr. Dawes' own diagrams in the March Register , and on 
examination I find that, though '* drawn to scale," and professing " accuracy 
of proportions," they are by no means faultless. The star-discs are not in 
correct proportion to each other. 7 Andromedse and 5 Cygni are of the 
same magnitude (3|), yet the diameter of the disc given of the former is ^ 
greater than that of Uie latter, and the disc of 7* Andromedae is considerably 
less than that of the comes of 8 Gygni, although the former star is 5^ mag- 
nitude, and the latter only 9. Moreover, the disc of 7' AndromedaB is 
made 6 times that of 7', altnough the former is 3^ magnitude and the latter 
5^. Still farther, as to the reUtive distances of the several stars, if the 
comes of 8 Gygni is placed at the proper distance I'^'yo, then it follows, 
according to the same scale, that 7* Andromedse is erroneously placed out 
of proper distance, being 7"'3o distant from 7* instead of io"'3o. Mr. 
Dawes correction in the April Register, shows that he had re-examined his 
diagram a month later, and had deliberately endorsed all except the com- 
parative sizes of the discs of the components of 7 Andromedae. Finally, as 
to the angles of position. If the stars 7* and 7^ Andromedae, and also 
8 Gygni, be made the centres of circles drawn in pencil lines on the page 
(p. 51 Register, March), it will be readily seen, by actual measurement, 
that 7^ is placed at the angle of position of 67^ instead of 63^, and that 7* 
in relation to 7', is placed at the angle 122^ instead of zo6^, and that the 
comes to 8 Gygni only is placed in its correct position of 348°. 

I think it is sufficiently apparent from this examination of those diagrams, 
as well as from a former examination of his work as Editor of the small 
Star-Maps of the Society for the Diffusion of Useful Knowledge (see Register 
Ko. 35, Appendix), that even Mr. Dawes himself has sometimes been found 
a worshipper in the temple of Somnus, " nodding," perhaps not quite so 
profoundly, as well as some of his fellow-sinners of the class of amateur 
star-gazers ; difiering firom them, however, in the peculiarity of his worship, 
intermingling his penitential peecatn with an occasional lo lo triumphe I 
something in the strle of Napier, the conqueror of Scinde, who is reported 
to have expressed his confession of error in disobedience of orders in the 
same laconic despatch that announced his conquest — ** Peccavi,** ** I have 
sinned" (Scinde.) 

Very truly yours, 

Chorlton Hall, Manchester : W. A. DAEBY. 

October 15, 1857. 
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THE LUNAR CRATER LINN A 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^There is a litUe ambiguity in the expreBsion at the bottom of ^. 
171, for finding the valne of seconds of arc in English feet at linn^, as well 
as one or two clerical errors, which may lead to some misapprehension. 
■The expression would, I think, stand better thus — S representing seconds,: — 

S X 6116*7 ^ Secant 29 54 40 or 

7056*6 ss Secant 29 54 40 x 6116*7. 

7056*6 feet being the value of a second at an angular distance of 29^ 54' 40" 
from the moon's apparent centre. In the expression on the third line of p. 
173} 705^ i<3 ^^ multiplier of the seconds as measured, and cos. a the diyi- 
sion of the value at the moon's centre for the angular distance a. An ex- 
ample will probably suffice. 

The measure of the little crater, on July 9, by Mr. Huggins, see Monthly 
Notices, vol. xxvii. p. 297, is i"*7i. Now S =» i'"7i therefore — 

Log. 171=0*2329961 A*OIOCI2 

„ 6ii6*5= 3-786516/ 40195" 

„ Sec a. SB 10*062081 CJos. a. 9*937919 
„ 12067 = 4*081593 4*08x593 

// // 

Log. 171 B 0*232996 Log. 1*71 s 0*232996 

„ 7056*6 - 3M597 >> Cos. a. - 9*9379'9 

„ 12067 = 4081593 0*295077 

„ 6ii6*7 = 3*786516 

„ 12067 = 4081593 
1867*5x8 diameter of small crater i"'7i 12067 Eng. feet. — Huggins. 

f^om a comparison of the measures of Mr. Huggins, on July 9, with mine 
made on the same evening, and also with a dnkwing of Lmn^, including 
the little crater, also on the same evening, by Mr. F. Bird of Birmingham, 
there can be no question that the measures of Mr. Huggins deserve the 
highest confidence, and I apprehend we have now — ^that so many good 
observers are directing their attention to Linn4— for the first time in the 
history of this interesting spot, a wdUdetermined starting point with which 
to compare all past and future observations ; and although at present, from 
the paucity and vagueness of earlier observations, and the want of conti- 
nuity of measures, since Herr Schmidt axmounced a change, considerable 
doubt hangs over the question as to whether Linn6 has undergone a com- 
paratively recent change or not — ^yet some progress has been made. We 
certainly know more about the present appearance of the white spot and its 
«mall crater than we did at the close of the last year. If some lunar ob- 
server, possessed of good optical means and every appliance for examining 
the spot, will take Liim^ under his especial care, and measure, at least once 
in every Ixmation, these three elements as suggested to me by Mr. Huggins 
—viz., the diameter of the white spot, the diameter of the small crater, and 
its distance froin the edges of the white spot — a careful discussion of such 
measures, if they extena over a considerable inteirval, could not fail of fur- 
nishing results bearing intimately on the questions now mooted. Such a 
course is in accordance with the suggestion of M. de Beaumont, that obser- 
vations should be multiplied, for a single alteration, however slight, if i*^ 
were well established, would suffice to show that geological life exists in 
the interior of the moon as well as in the interior of the earth. 
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In the oomnmnicatioii of Mr. Hnggins to the Royal Astronomical Society 
the following passage occurs — Monthly Noticea, vol. zzvii. p. 296 : — ** The 
character of the surface of the white spot may be described as similar in 
appearance to that of a cloud, for it presented no distinct details, and re- 
mained undefined when the small neighbouring craters were seen with 
great deamess." This character, I believe, has been extensively observed^ 
and is an important fact in the histoiy of Xonn^. Mr. Hnggins goes on to 
say : " The absence of any defined points upon which the eye can rest is 
probably the reason that the * boiling' motion of our atmosphere is perceived 
in a much more marked manner over the white spot than on the adjoining 
sharply-defined parts of the moon's surface.'' It may be weU to note, in 
connection with the following sentence, that no fact is communicated in the 
preceding sentence. Mr. Hnggins proceeds : " From this cause Linn6 ap- 
peared, on several occasions, as a nuus of whiie doud in motion, at the same 
time that the craters near it were seen steadily and with distinctness." I 
have italicised a portion of the sentence as indicating another important 
fact. The quotation from Mr. Huggins concludes thus : " This cloudy ap- 
pearance arises probably from a peculiar, partly refiective property of the 
material of which Linn6 consiste; Some otiier portions of the moon's sur- 
face reflect light in an analogous manner." 

Bespighi, in his communication (nulleiin Mitiorologique de T Observatoire 
du College Romain, 31 mai 1867), mentions the following fact : "En com- 
parant le petit cmt^re avec les crat^res voisins, on a remarqu6 que dans les 
momente ou Tatmosphire ^tait agit^, le premier devenait facilement con- 
fas et disparaissait, tendis que les autres restaient suffisamment distincts." 
These observations of Bespighi and Huggins indicate the importance of 
carefully recording appearances of this kind as well as measures. A great 
portion of lunar study consiste in noticing the aspects of objects ; and al- 
though lunar objecte undergo sensible changes of aspect, some of which can 
be well accounted for, there are others which are veiy puzzling to the ob- 
Berver, such as those alluded to above. In my own experience I find it veiy 
difficult to conceive that the *' boiling " motion of our atmosphere, or an 
appearance analogous to it, but dependent upon it, should be restricted to a 
spot of about 50,000 English feet in diameter (7"*o), while the craters near 
are seen steadily and with distinctness. In the course of my own observa- 
tions I have generally found that the slightest agitation of our atmosphere 
is first noticed by the small craters (points upon which the eye can rest) 
becoming wavy, sometimes doubled, and generally indistinct. I do not 
recollect an instance, i.e., of the wavy and indistinct appearance of craters 
arising from the agitetion of our own atmosphere being confined to any 
portion of the moon's disc. 

There is a curious difference between the phenomena recorded by Mr. 
Huggins and by Bespighi. It is importent to note they were not .observed 
on the same evening. Mr. Huggins attributes the appearance of LinnS 
**as of a mass of white cloud in motion, to the absence of any defined pointe 
upon which the eye can rest," and which ** is probably the reason that the 
' boiling ' motion of our atmosphere is perceived in a much more marked 
manner over the white spot." Bespighi speaks of the little crater becoming 
easily confused and disappearing, while the neighbouring craters remained 
sufficiently distinct ; but he does not adduce a reason for this phenomenon. 
The history of science is full of instences of residual phenomena, and it is 
possible that this indistinctness, or apparent motion, confined to the white 
spot of Linn^ (a phenomenon, by the way, which I have frequently noticed 
on oth^r parte of the moon, so far as indistinctness is concerned, especially 
under high illuminations), may be of that nature, and needs very careful 
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watehing, in order to determine its real character. The observers jost 
quoted are not alone in the record of the fact that linn^, at the epoch of 
the first half of 1 867, presented the appearance mentioned above, and it is a 
fact that ought not to escape attention, whether it can or cannot be ex- 
plained bj alterations in our own atmosphere. Standing alone it may bo 
difficult of explanation, but combined with other facts which observation 
may bring to light, it may be found of important significance. 

It is not improbable that other objects on the moon's surface may be- 
come of equal interest with linn^ for there are many obscure points yet to 
clear up, and it is only by repeated observation and measurement that 
progress can be made. A general expression for finding the extent of an 
object in English feet may therefore be acceptable. 
Let E = Sie extent of an object in English feet. 

„ a — the angular distance of the omect from the moon's centre. 

„ S B the number of seconds oontamed in the measurement of tho 
object. 

„ F » the value of a second in English feet at the moon's centre. 

„ F s= the value of a second in English feet at a. 

■p 

Then F = F x Sec. a, or -f— and 

Cos. a 

„ E - S X F X Sec. o, or %^ , or S x -Jl- , or S x F. 

Cos. a Cos. a 

Examples. — On July 9, 1867, 1 measured the white doud at a position 

angle of o°, and found it 7"-oo4i. We have accordingly a = 29° 54' 40''. 

S = 7"oo4i log. 0-845352 F « 61 167 log. 3.786516. Therefore for F we 

have : — 

61167 X Sec. 29 54 40 or — ^ii^7 » 7056-6 

L/OS. 29 54 40 

Log. 6116-7 « 3-786516 

„ Sec. a = 10*062081 

„ 7056-6 =""3^848567 

and for E we have 7"'oo4 x 61 16*7 x sec. a or 

7"-oo4 X 6116*7 » 6116-7 „ , ^ 

I 5 '- ,or7"-oo4 X ^ J , or 7"-oo4 x 70566 

Cos. a Cos. a 

Log f«.4= °»4S35*] ^.63,868 

„ 61 16-7 ass 3-786516 J ^ ^ 

„ Sec. a as 1 006208 1 Cos. a 9-937919 
„ 49425 = 4*693949 4693949 

Log. 7-004= 0-845352 

„ 7056-6 = 3'M597 

4-693949 

The mean of the two measures, length and breadth, by Mr. Huggins, as 
furnished to me, is 6''*996, which differs from the above measures by 
o'''oo8. The value of E for the white spot may therefore be regarded as 
well determined for the epoch 1867-518 — ^viz., 7''*oo, or 49,425 Ei^lishfeet, 
which is a larger diameter assigned to Xinn^ in 1831 by either S<£midt or 
Beer ana Madler. This diameter exceeds the earliest of Schmidt's by nearly 
1 3,000 feet, or more than 2^ miles. 

If Schrotor's description of the spot v, in 1788, quoted by Mr. Huggins, 
really represents — as it seems to do —the present appearance of LinnI, and 
there should have been no alteration within the intervening 79 years, 
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the reooida of Lohnnann, Beer and M&dler, and Schmidt, between 1821 
and 1842, are enoneoos in thiee important particularB — viz., character, 
size, and brightness. With regard to size, the measures on July 9, 1867, 
are oondnsive as to the extent of Linni at that epoch, when the moon was 
more than three degrees north of the ecliptic, and linni was removed 
farther from the eye than in mean libration, the foreshortening being 
greater in the radial direction. If, therefore, Schmidt's estimate is to be 
referred to mean libration, Linn^ ought to have been seen under a larger 
angle when he made the estimate, and not a tTnatter, as compared with the 
measure of breadth by Mr. Huggins; this at once indicates the large 
amount of error attaching to the determinations of Schmidt and Beer and 
Madler. 

The superior brightness assigned to Linn^ by Lohrmann is perfect^ in- 
telligible m connection with his statement of its being a very deep crater, 
but, as Mr. Huggins remarks, is not in accordance with its present appear- 
ance. A superior brightness would result from the interior walls of a crater 
strongly reflecting the sun's rays, and it is remarkable that generally the 
deepest craters are the brightest ; the error of Lohrmann in this respect 
appears to amount to as much as 1^5, if not to much more. 

Whether the three authorities above named are in error or not, one con- 
sideration appears to force itself on the mind — ^viz., that selenographical 
science has not attained that degree of precision which characterises other 
branches of astronomy, and without which it is very difficult to dispose of 
questions such as are now agitated with regard to Loim^. It is quite clear 
diat ptevious observations are not sufficiently precise to enable us to de- 
tenmne the actual state of tinn^, without the possibility of question, earlier 
than July 9, 1867; but on this day the reconls appear to be sufficiently 
exact to prevent a question being raised as to what was really seen on the 
space occupied by Linn^ on the moon's surface. There is only one point of 
uncertainty — ^viz., the distance of the little crater from the measurod edge 
of the white spot which Mr. Huggins describes as not ending abruptly, but 
passing gradually into the darker surface of the Mare Sereniiatis, 

In Les Mondee, of August i, 1867, a short note is inserted of a communi- 
cation to Herr Haidenger, by Herr Schmidt, having reference to an obser- 
vation of Linn6 by Schmidt on May 10, 1867, the day on which Bespighi 
estimated the diameter of the small crater at 4^*0. Schmidt's estimate on 
the same dt^ is 500 toises, or 3197 English feet = o"*45, at mean libration, 
about h of Kespighi's estimate. Schmidt's is very much more in accordance 
with the preceding and succeeding estimates of the size of the small crater 
than Kespighi's. 

Apologising for the length to which this letter has extended, 

I remain. Sir, your obedient servant, 

4a Sewaidstone Eoad West, Victoria Park, W. B. BIBT. 

Xiondon : August 10, 1867. • 

Errata — ^p. 172, line 1 5, andJast two lines, for 29^ 55' 50" read 29° 54' 40" 
On line 25, for 1867-636 read 1867*036; p. 173, line 2, for 3*848561 read 
3*848597 ; for log. cos. 29® 55' 50^= 9*937955 read Iqg. cos. 29** 54' 40"= 
9-937919. 



LUNAB ECLIPSK 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^I wish to call attention to an observation made by me during the 
late lunar eclipse respecting the visibility of Aristarchus. 
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Ab the earth's shadow progressed, AristarchtiB continned to be veil seen 
till nearly the greatest phase, jnst before which I saw it as an 8th mag- 
nitade star, but after that I did not see it at all. 

This observation being at variance with that of Mr. Birt, made during 
the total edi^e of 1863, 1 should be glad to know if any other observers, 
during the night in question, took note of the appearance of the region, as 
it may have been smallness of aperture (4} in.) or local influences that 
caused it to disappear in my instrument. 

I am, Sir, yours truly, 

366 Albany Boad, Camberwell : HEBBEBT INGALL. 

October 14, 1867. 



ASTRONOMICAL SUBJECTS FOR AMENDMENT, 



TO THE EDITOB OF THE ASTBONOMICAL BEGISTEB. 

Sir, — ^We look forward with some anxiety to the approaching meetings of 
the B. A. S. May we hope that the elements of discomfort (if not of 
discord) and of dissatisfaction, which appeared so frequently during the last 
session, will disappear in the coming one ? Science is of no party* We feel 
this to be the case in the great subjects of thought on which men differ and 
contend with each other. We have seen at our meetings orthodox Evan- 
gelical Churchmen sitting beside Bishop Colenso : and as to politics, our 
Whigs and Tories leaye these outside with their hats and coats when they 
come to our meetings. During the late civil war in America, we have seen 
fierce Southerns on the same bench with Mr. Adam^ tiie accredited 
minister of the Northern States, listening in perfect harmony to our pro- 
ceedings. Well, then, since we manage to be so far true to our principles 
as a scientific body, should we allow minor considerations and every petty 
feeling of temper to interfere with the welfare of the noblest of our scientific 
societies ? Yet such has been the case. Some of our members were certainly 
unkindly received when they stood up to n>eak or read papers, and in eon- 
nection with this there were considerable oisplays of temper on both sides. 
In some instances, it must be acknowledged, the display was oiffood temper. 
In future, this should be the rule, and not the exception. 

There was a very unseemly exhibition on another particular, which 
should never be repeated. Some member had not paid his subscription. 
The time and the attention of the meeting were occupied with considering 
how this defaulter should be hunted and persecuted, and a man of science 
spoke like a cunning attorney, and seemed to be ready to act the part of a 
bailiff if necessary. It was also proposed or threatened to give the delinquent 
" immortality " by putting his name in the " Monthly Notices.* Well, Mr. 
Editor, had this been done, many are of opinion that others besides the 
delinquent would have gained an " immortality,'' and of the same kind. I 
would mention another circumstance. We are fortunate in having a 
president who is an eminent scholar, and of varied and accurate knowledge 
touching astronomical topics. He is also a ready and clear speaker, and he 
does not require to be urged on in this particular, as many men of learning 
do. There is more of redundance than of deficiency in our chairman's 
remarks. But we may venture to hint that he need not catechise such men 
as J. C. A. as if thgy wejre school-boys, when they stand up to deliver their 
intended statements, (niese questions tend to show the acumen of the 
chairman, but in general spoil the address of the speaker. I shall go no 
further with my list of grievances at our meetings, but, I^. Editor, I desire 
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to find fault (as I am in a fault-finding mood) with yourself also. I think 
you are to blame for publishing ill-tempered letters. They are unworthy a 
place in a scientific periodical. Again, it is unkind of you to publish silly 
questions and inquiries. May I add, that I did not like the spirit of the 
F.E. A.S. who thought he did not get value for his two guineas ? Pray tell 
him, that if he put his subscription in one scale and his share of a speech of 
Professor Adams, or of the Astronomer-Koyal, in the other, he may find out 
how unreasonable is his complaint. 

And now, Mr. Editor, believe mo that I send you the above because of my 
great admiration of the B. A. S., and of the high value I set on your inter- 
esting and useful publication. 

Faithfully yours, 

October i8, 1867. PETER PINDAR, A.R 



REVIEWS. 



In an excellent Sermon preached by the Rev. Charles 
Pbttchabd, President of the Royal Astronomicsd Society, on the occasion 
of the Meeting of the British Association at Dundee, the Analogy of Intd- 
lectual Progress to Beligtotts growth is pointed out. He shows that the 
main principles implanted in man for the maintenance and discharge of 
his social relations are of a like kind with those which in the Holy Scrip- 
tures are declared necessary to save him from the consequences and the 
power of sin, and restore him to the favour and the image of Qtod, The 
laws after which we see God has fashioned man's nature, as to his social 
and temporal life, are in harmony with those by the operation of which 
Revelation declares it is God's good pleasure to fit his now sinful children 
for their sinless, eternal inheritance in the society of the redeemed. The 
education of the religious principle, as proposed and provided for in the 
Bible, agrees with what we are taught by experience regarding the educa- 
tion of me intellectual faculties. Physical knowledge has made many men 
useful and great : it is the power of God, as revealed in tiie Gospel of His 
Son, which alone can make all of us happy and good. Alter giving a 
number of examples of the happy combination of intellectual strength with 
the Christian spirit, Mr. Pritchard concludes with a touching reference to 
the loss sustained by the death of Michael Faraday, not only in a scientific 
point of view, but also as that of a man who carried a spirit of Christian 
gentleness and tenderness into all his work. 

Mr. W. E. HiCESON is republishing in a convenient form some 
of the notes he has been in the habit of making through many years on a 
variety of subjects. He expects to issue about twelve numbers in each 

J^ear, at a price of sixpence each. The remarks of a man who has for a 
ong period been so mudi engaged in reviewing matters of a social, adminis- 
trative, scientific, musical, and historical nature as Mr. Hickson, will well 
repay perusal ; and we can recommend them to our readers as well worth 
the trifling expense. They are published by Groombridge, under the title 
of " Tracts for Enquirers." 

The Riverside Magazine, a popular periodical, published in 
New York, contains in its eighth number an excellent plan of the " Stars 
for August," with a description of the appearance presented by the heavens 
in language divested of technicalities. 
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Uesults of Aatronotnical Observations made at the Melbourne 
Observatory in the Years 1863-4-5. ^^^^ rolume, just to hand, recoids 
the work performed under tibe direction of Mr. EUery, and contains a 
description of the principal instruments employed. These are, a 4-foot 
Transit circle, with collimators, by Trouahton and Simms ; a 42-inch Transit, 
by the same; an 8-foot prime Vertical, by Ertd and Sans; a 5-foot 
Equatorialf by Troughton ; three clocks, by Frodsham, and several other 
instruments. The volume also contains a description of the Observatory, 
which is a handsome structure of stuccoed brick ; the principal rooms are 
on one floor, with the equatorial room above. It is situated in an enclosure 
of four acres, sufiiciently far from the city to be free from smoke, dust, and 
vibration. The observatory was completed in 1863, upon the dismantling 
of that at Williamstown, the instruments from which were removed to the 
new building. 

The Levant Herald, of the 28th of August, contains an 
account of the Disappearance of Jupiter* s Satellites on the 2i8tof that 
month, observed by tne Rev. C. B. Gnbble. 

Norton. — A Treatise on Astronomy, Spherical and Physical ; 
with Astronomical Problems, and Solar, Lunar, and other Astronomical 
Tables. By William A. Norton, M.A., Yale College. 4th edition, revised. 
8vo. cloth, pp. xiv., 443 and 115. 15 plates. New York, 1867. 15s. 
Triibner & Co., Paternoster Kow. — Will some one ^ve the leading features 
of this work ? 
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Hercuxy may be seen as an evening star at the beginning of this month, 
being visible for nearly three-quarters of an hour on the ist. After the 
22nd he may be seen in the morning, and at the end of November will be 
visible for an hour and a-half before sunrise. 

h. m. s. 



o / 



ist R.A 15 57 21 Ded. — 23 21* Diameter 6"-8 
15th „ 16 17 47 „ 22 47} „ 9"-6 

Venus may be seen for a short time in the evening, at the beginning of 
November, setting about twenty minutes after the Sun. At the end of the 
month she may be observed for an hour in the evening. 

1st E.A 15 3 7 Ded. — 16 54 Diameter io"'o 
15th „ 16 14 51 ,, 21 28 „ xo"'o 

Illuminated portion of the disc of Venus, 0*976. 

Jupiter is still conspicuous in the evening, setting about midnight at the 
beginning of November, and about half-past 10 on the last day of the 
month. 

ist R.A. 22 1 37 DecL — 13 24* Diameter 43"*4 
15th „ 22 4 17 „ 13 7I »> 4i"'4 

Neptune is still well situated for observation, passing the meridian 
about 10 o'dock on the zst, and about two hours earlier at the end of the 
month. 

5th R.A. o 50 2 Decl. + 3 35 
17th » o 49 5 „ 3 29 J 
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ASTEONOMICAL OCCURRENCES FOR NOV. 1867. 



DATS 


Frlndpal OeourrwiHiwi 


Jupiter's SateUites 


Meridian 
Passage 


Fri 


1 

2 

3 
4 
5 


h, m. 


Sidereal Time at Mean 

Noon, 14 41 13*1 
Meridian nassage "of the 

Son, lom. 178. before 

Mean Noon 


l8t Ec R. 


h. m. B. 
442 25 


h. m. 
Moon 

346-9 


Sat 


4 49 


Near approach of Moon to 
aA.0. 6658 (6) 


»nd Sh. I. 
» Tr E. 
,« Sh. E. 


6 2I 
9 


4 34-a 


Sun 










5 21*0 


Hon 


2 27 
12 31 


) Moon*B First Quarter 


3rd OcD. 
4th Oc. R. 


835 
9 3 


6 7*1 


Tues 


Conjonction of Moon and 
Jopiter, 20 35' S. 


Ist Tr. I. 


II 14 


6 528 


Wed 


6 

7 


10 20 

11 38 
II 56 

12 47 


Occnltotion of a Aquarii (4) 
Reappearance of ditto 
Occnltotion of 78 Aqoarii 

(6) 

Reappearance of ditto 


Ist Oc. D. 


833 


7 384 


Thur 


I 22 


Ckmionction of Satom and 
Venus, 1° 49' S. 


Ist Tr. I. 

„ Sh. I. 

,. Tr.E. 

„ Sh. E. 

9nd Oc. D 


542 

I i 

9 20 
II 2 


824-5 


Fri 


8 
9 


8 21 


Occnltotion of 10 Ceti (6) 
Reappearance of ditto 


IstE&R. 
3rd Sh. E. 


638 9 
7 36 


9 "7 


Sat 


• 


2nd 1 r. I. 

yy Sh. L 

„ Tr.K 
n Sh. E. 


6 8 
8 48 

9 ; 

II 38 


10 07 


Sun 


10 


8*7 


Near approach of Moon to 
f * Ceti (4i) 






10 52*1 


Hon 


11 
12 


13 9 


Foil Moon 


ItedEcR. 


5 4^45 


II 463 


Tues 


11 15 

12 

13 25 

14 13 

17 39 

18 29 

17 50 

18 21 

17 54 

18 15 

1828 

19 20 
1923 


Occnltotion of 48 Tauri (6) 
Reappearance of ditto 
Occnltotion of y Tauri (4) 
Reappearance of ditto 
Occnltotion of «i Tanri (4I) 
Reappearance of ditto 
OccnltoUon of 9» Tauri (4^) 
Reappearance of ditto 
Occultation of 7< Taori (6) 
Reappearance of ditto 
Occnltotion of B.A.C. 1391 

Reappearance of ditto 
Near approach of Moon to 
85 Tanri (6) 


^ 




» 43'4 


Wed 


13 
14 


15 10 

15 23 

16 42 

II 45 


Occnltation of 1 1 1 Tanri(6) 
Reappearance of ditto 
Near approach of Moon to 
1 15 Tauri (5 J) 


4thSh.K 
Ist Oc D. 


8 
10 28 


1344*9 


Thur 


Conjunction of Mars and 
Venus, qO 18' N. 


Ist Tr. I. 
„ Sh.I. 
» Tr.E. 
,) Sh. E. 


1 3^ 

956 

II 16 


14 43*4 
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DATB 



Fri 



15 



Sat 



Sun 



Hon 



Tues 



Principal OoonnenoM 



16 



17 



18 



h. m. 
4 59 

835 
16 10 



CoDJnnction of Moon and 
Mercoiy, lO 6' S. . 



omi 

unnus, 4*' ai' N. 
Conjanctioa 01 Veniu and 



Jupiter's SatellitM I ^^<U^ 



I * 

16 XI 

16 4s 

23 41 



19 



Wed 



20 



Thur21 



Fri 



Sat 



22 



23 



Conjunction of Mars and 
Mercury, cP 44' S, 



Sidereal Time at Mean 

Koon, 15 40 21*4 
Meridian paasage of the 

Sun, 15m. 88.before Mean 

Noon 



C Moon's Laist Quarter 
Occoltation of 44 Leoni8(6) 
Reappearance of ditto 
Conjunction of Saturn with 
the Sun 



Ist Oc D. 

3rdTr. £. 

„ Sh. I. 

Ist £c. B. 



iBt Tr. E. 

and Tr. L 



h. ULB. 

4 5^ 

5 3 

8 33 s^ 



h. m. 
Moon 



'5 43*4 



9ndEe.B. 



424 
844 



8 23 32 



Jupiter 
6 23*2 



6 19*6 



6 1 6*0 



13 19 

16 21 
16 54 



Inferior Conjunction of 

Mercury 
Occultotioaof ik yirginifl(6) 
Beappearance of ditto 



lat Tr. L 

n Sh. I. 



Sun 24 



Mon 



Tues 



Wed 



25 



26 



27 



Thur28 



Fri 



Sat 



29 



30 



13 9 



4 3 
17 II 



12 10 



2 as 



Conjunction of Moon and 
Mercuiy, f> 10' S. 



Conjunction of Moon and 

Saturn, 30 4' S. 
• New Moon 



3rd Tr. 1. 
let Oc. D. 
3rd Tr. E. 
lat EcR. 



1st Sh. I. 

„ Tr. E. 

.. Sh. E. 



9 31 
10 52 



let Ec. B. 



Conjunction of Moon and 
Mars, 50 3/ S. 



Conjunction of Moon and 
enu8, 50 37' S. 



jnji 
Ve 



2nd Oc D. 



3rd Ec. B. 



2nd Sh. E. 



636 

6 52 
10 15 
10 29 34 

21 

20 

7 40 



6 12*4 



6 8-8 



6 5:2 



4 58 3* 



5 31 



5 27 21 



Ist Oc. D. 

4th Tr. I. 



Ist Tr. I. 
„ Sh. I. 
„ Tr. E. 
„ Sli. E. 



6 13 



6 1-6 



5 580 



. 5 54*5 



5 50-9 



5 47*4 



8 48 

9 16 



5 57 

l\l 

9 36 



5 43*9 



5 40*4 



5 36-9 



5 33-4 



(246) 



BBIEF CORRESFOKDENCE. 



Densities op the Asteroids. — The masses of celestial bodies 

cannot be foond unless they retain a satellite in a known orbit, or exert a 
measurable perturbing influence on other bodies. There is little reason to 
hope, then, that we shall ever know the densities of the majority of the 
asteroids. 0". !•• T. 

The Bedford Catalogue. — The objects in this Catalogue are 
under re-obsenration by Mr. Fletcher, who has promised us another edition, 
but not immediately, Cr. L. T. 

Vulcan. — " A Subscriber " is not aware that the existence of 
Vulcan is not believed in by the great majority of astronomers. G, L. T. 

The Minor Planets. — Could the diameters of the minor 
planets assigned by Mr. Stone (see Register for August, p. 190) be given in 
the Astronomical Register ? Gt. J. W. 

Binary Stars. — Would some of the subscribers who have 
previously furnished binary star measures, kindly give the most recent 
measures of the principal and most interesting ones, including fi^ Bootis, 
the orbit of whidi seems to be very interesting ? S, B. 

The Moon.— In answer to "Ignoramus," as the sun turns 
round to the earth once in about zyd. 5h., it turns round to the moon also 
in about ayd. 5h., on the average ; for as the moon is always veiy near 
the earth in comparison with their distance from the sun, almost exactly 
the same side of the sun must be facing the moon and the earth. There is 
no connection between this and the rotation of the moon. T. W. B. 

Large Objegt-Glasses. — Can anyone say what is being done 
with the large object-glass which Oooke and Sons are making to be erected 
in Egypt? It was, I believe, commenced in 1864, or earlier, and we have 
yet no news as to when it is to be completed. It cannot surely take four 
pears to grind and test the glass — and the stand is a mere matter of 
engineering which, in the present day, presents but little difficulty. It is 
whispered in many quarters that the undertaking is somewhat beyond the 
powers of the opticians engaged. Is much done with MJr. Buckingham's 20- 
inch ? C. 

Transit of Venus. — Can you inform me where Sabrina Land, 
the place fixed on for obserring the next Transit of Venus, is ? I have 
looked through all the maps and gazetteers I have been able to see, and 
can find no mention of it anywhere. Longmans' expensive Topographical 
Dictionary does not notice it. I). T. K. 

Lockyer's Popular Astronomt. — ^Mr. Locker is preparing an- 
Introduction to our science for the use of beginners, w hen is it likely to be 
published ? , Babeinoton. 

Carl's " Repertory of Comets." — Can any reader of the Ast. 
'Reg, oblige me with a sketch of the plan and character of this book, which 
seems well known in Germany ? If I could learn it were worth having, I 
would buy a copy. Gt. F. C, 



( 3t47 ) 
SIR JAMES SOUTH. 



This distinguished astronomer died last month at a great age— upwards of 
eighty years. He was one of the founders of the Boyal Astronomical 
S^ety, and took great interest in its early proceedings, being President for 
some time. Sir James South worked with great energy at the science pf 
astronomy, and compiled a valuable catalogue of double stars, in con- 
junction with Sir John Herschel, which is a standard of reference up to the 
present time ; a full description of the instruments used is to be tojxad in 
the Philosophical Transactions for 1825. Increasing age and infirmity have 
caused his name to be little mentioned in connection with astronomy of late 
years, but he took the greatest interest in the science, and his observatory 
at Campden Hill is still furnished with a great number of large and valuable 
instruments. 

We regret to announce also the death of Lord Wrottesley, who was in like 
manner one of the founders of the Astronomical Society, the gold medal of 
which he received for his Cataloffue of Stars in 1839. ^^ ^^^ President 
of the Hoyal Society fi^)m 1854 to 1857. 



INSTRUMENTS, &o. FOB SALE. 

These Notioee, which are restricted to two lines each, are inserted free of charge to 
aubecribers : applications respecting prices and other particnlars to be made to the 
Editor, with a stamped enyelope for reply, without which no amtcer can be tent. — For 
Advertisements with prices and more complete details, a small charge will be made. 

K.B,— It is partlcnlarly requested that we may be informed when instruments are dis- 
posed of, in Older that the notice may be withdrawn, and fruitlesB applications 
prevented. ^ 

Aohromatio Befiraotor, 6*4 in. ap. 8| ft. focus, by Mer£^, Equatorial and 

clockwork by IVoughton ^ Simms, [73] 

Aohromatio Befiraotor, 4 in. aperture, by Cooke ^ Sons ; equatorially 

mounted, complete in every respect. [1^] 

▲chromatio Befiraotor, 3^ in. ap. 50 in. focus, with brass tripod, comet, 

landscape, and 4 other powers 74 to 260. [m] 

Gregorian Befleotor, 4} in. ap. z ft. focus, by DoUondt 4 powers, 50 to 

200, finder, &&, on brass table stand. [63] 

Aoluroxiiatio Objeot-Qlass, 4|in. ap. 6zin. focus, by Slugg, with brass 

cap and receiving cell, for mounting on tube. [85] 

Transit Instrument, 3} in. ap. 5 ft. focus, Ys fitted with agates for 

mounting on stone piers. [29] 

Transit IniSrument, 2} in. ap. 30 in focus, by Droughton ^ Simms, with 

micrometer eye-piece and cast-iron a^'ustible stand. [107] 

Equatorial Stand, for 5 ft. telescope : with circles, &c. complete. [09] 
Senatorial Stand, for a 5 or 6 ft. telescope : 1 3 in. circles, divided on 

silver, to 10" of space and 4s. of time. — Has never been used. [55] 
Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 

in. circles, reading to minutes. [56] 

Bight Asoenaion and Deolination Circles, 10 in. [1-09] ' 

Bpeoulnm Ghrinding Apparatus) capable of working a 7 ft. speculum : 

with tube and fittings for a 9 in. Newtonian. [57] 

Astronomioal Clock : zinc and steel compensation ; price low. [114] 
Beoreative Science : and the first three volumes of the Photographic 

Journal : price very low. [30] 

Iialande'a Astronomy, 2 vols. 4to. [108] 
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INSTBXJMENTS, &c. WANTED. 



Astronomical Clook, not veiy first-class ; price low. 

Bquatorial Stand, for a 5 ft. Eefractor: graduated circles. 

Q-arden Stand for 8 ft. Achromatic ; price low. 

Brass Tripod for a 2 ft. Telescope : condition not material. 

Transit Instrument, 2 in. ap. 18 or 24 in. focus. 

Transit Instrument, i^ in. aperture, about 20 in. focus. • 

Monthly IN'otices of the Boyal Astronomical Society, VoL 3. 

Monthly ISTotices: VoL 5, No. 12. 

Bartholomew Frescot on the TTniverse, published 1823 : a copy wanted, 

in good condition. [84] 

Galbraith's Mathematical and Astronomical Tables, 2nd edition. A 

good price will be given for a clean copy. [1-05] 



[66] 
[85" 
[112' 
[106 

,[71; 
[102 

[26 

[82^ 



In M. De Fontenelle*s Pluralite des Mondes (1685) is & passage 
which shows that the structure of the rings of Saturn, elaborately illustrated 
in Mr. Proctor^s valuable work, had been guessed at long ago. The passage 
is (Quatri^me Soir)— " Si cependant Tanneau n'estoit, comme quelques-uns 
le 8oup9onnent, qu'un cerde de lunes qui se suivissent de fort pr&, et eussent 
un mouvement ^1, et que les cinque petites lunes fussent cinq 4chap^s de 
ce grand cerde,. que de mondes dans le tourbillon de Satume ! ** 



LIST OF SXTBSGBIBEBS— Kama reeeived sinee our lait number. 
Donoaster, C, Ssq., The Hawthomes, Crookes Moor Boad, Sheffield. 



ASTBOKOUCAL BEGISTBB^Subseriptions received by the Editor. 



, To October 1867* 
Torberville, H. 

To December 1867. 

Bronghton, 8. 
Doncaster, 0. 



Elliott, B. 
Glover, E. 
Linwood, Eev. W. 
Wolley, Bev. J. 

To March 1868. 
Birminghain, J. 



BnrUngham, B. 
Mills, S. B. 



To December 1868. 
Prltchard, Bev. C. 



aroTZCS to co; 



The paper by lYqfeuor C, P. Anyft on the ** Pyramids of Egypt** in our next. 

Errata in No. 57. 

Page 198, near the centre, /(?r Al-cZ-o-ne, read Al-cy'-5-ne. 
And near the foot of the same page, for Ni'-o-be, read Ni'-o-be, as the 
accents would indicate. 

Page 199, 15 lines from foot, /or Kochal, read Kochab. 



The Astronomical Begister is intended to appear at the oommenoement of each 
month ; the Subscription (including Postage) is fixed at Three BbiUillSB per 
Quarter, payable in advance, by x)ostage stamps or otherwise. 

The pages of the A^ronomieal Register are open to all suitable oommunicatdons. Ijetters, 
Articles for insertion, &c., must be<^sent to the Editor, Mr. S. Gorton, Pamham 
Smue, Pemltntry Road, Clapton^ N,E., not later than the 16th of the month. 
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ORIGIN OF THE SIGNS OF 

THE ZODIAC. 



The object of this work is to show, bj the combiiied testiimmj 
of tradition and of ancient writers, and from the meaning of tbe 
jet extant ancient names of stars and emblems, that thej were 
inrented to transmit the earliest and most important knowledge 
poflsesied bj the first Others of mankind. (Pre&oe.) Great 
credit most be given to the pions and ingenious anthoreas, for the 
extensiye reading and research which, embracing a period of 
more than half a centniy, only terminated with her decease a few 
jears ago, whilst the concluding part of her work was passing 
through the press. It discusses a wide range of subjects, but not 
much more is here reproduced than portions relating to th^ 
zodiacal signs, omitting the etymologies of the names (in which 
Semitic roots are supposed to be found) as for the most part too 
uncertain to be of real use. Those, however, who are competent 
to judge, should consult the original work ; whilst such as are 
not sufficiently rersed in the languages in question, should take 
care not unconsciously to endorse the saying of Voltaire: 
^' L'^tymologie est une science ou les yoyelles ne font rien, et les 
consonnes ibrt peu de chose." 

It is hoped that these extracts may interest many, who, with 
more or less knowledge of astronomy, value above all the 
inestimable Volume of Inspiration, and have attained by its 
teaching to the priceless knowledge of pardon and peace, by £iith 
in the atoning sacrifice of the Son of God. Such will not the less 
enjoy their favourite and &scinating science if they should see 
reai'on to adopt the views of its symbolism here presented, and to 
number with the host of astronomical observers of other times, 
such names as Adam and Seth, Enoch and Abraham; whilst 
those to whom these views may perhaps appear fenciful, will 
perceive that, at least, no harm is done by this attempt to super- 
sede the mythology of the Greek sphere. For be it so, that no 
scriptural truths were linked with the constellations by those 



aticient iatbers, or, at all events, that this cannot now be proved, 
those truths themselves will rest on the same immovable basis as 
ever, and, so &r, it is of no consequence whether, for example, one 
sees in Aries a memorial of the adorable Lamb of Grod, or of the 
mythic golden fleece of the Argonauts. 

As to the Greek astro-mjthological system, the writer of the 
articles on the constellations in the " English Cyclopaedia " says, 
(Orion) that it has "the appearance of being an application of 
existing £tbles to a subdivision of the stars derived from the East, 
mixed perhaps with the Oriental allegories, imperfectly under- 
stood. The trivial character of the myths by which the Great 
Bear and Orion, perhaps the two most remarkable constellations 
in the heavens are accompanied, is enough of itself to upset any 
claim to high antiquity for the system above noted. " 

Allusion is made in the following extracts to the famous zodiac 
of Dendera, of which there is a description accompanied by a 
large and accurate plate in " Mazzdroth." Information respecting 
it is also found in the article " Zodiac," English Cyclopaedia, with 
a smaller plate. The elaborate investigation of Biot made it 
probable that it represents the state of the heavens 716 B.C. The 
author of " Mazzdroth," withDupuis, astdgns to it a much greater 
antiquity.* A small print of the Dendera Zodiac is also given 
in **Casseirs Dictionary of the Bible,'* art. ** Constellations." 

The figures of the 48 ancient constellations on our maps and 
globes are (or should be) according to the minute description of 
Ptolemy (a.d. 140), whose catalogue is thought to be, in the 
main, really that of Hipparchus (b.c. 150). See Professor 
De Morgan's " Companion to the Maps of the Stars," published by 
the S. D. U. K., and the valuable article "Ptolemseus" in 
" Dr. Smith's Dictionary of Greek and Latin Biography," &c. 

rtl^t? Mazzdroth (Job 38-32) or, as it is written, 2 Kings 23.5. 
m?\1^ Mazzdloth, is understood by Aben Ezra of the stars generally, 
but by Gesenius of the signs of the zodiac, and this is probably 
its true meaning. He thinks the signification is " premonitions,*' 
and in the concrete sense, " stars that give warnings or presages.' 
Is it possible that this is an indication of the original intention of 
these signs, as prophetic symbols^ afterwards misinterpreted, or 
perverted into astrological superstition ? 

The following works may be consulted for information about 
the literature of the constellations, their symbolism, &c.: — " Smyth's 

* " It may be presumed," says the writer of the article above-mentioned, 
" that the present sculptured zodiacs are copies of others which were the 
works of the earliest artists, so that, although they determine nothing re- 
specting the time of the construction of the temples, they may still serve as 
indications of the manner in which the heavens were represented in the 
East in the infancy of astr<)nomical science." 
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Cycle of Celestial Objects," voL i . pp. 455-452 ; tod vol. 2 pasrim, 
" Smith's Dictionary of Greek and Roman Antiquities," Art. 
" Astronomia." — Dr. A. W. Schl^el, De Zodiaei antiquitate et 
Origine, Bonn, 1839. In Mr. Proctor's "Saturn and its System/' 
is a long and interesting note on Chaldsean astronomy. 

In what follows, inverted commas distinguish the extracts from 
" Mazzdroth," and reference is made to its author, by her initials 
F. R. 

" There are few who have not heard of the twelve signs of the 
zodiac ; but what they are is not always distinctly understood. 
It is sometimes imagined that the forms of a ram, bull, or lion, 
may be traced among the stars : but none such can be recognised. 
Those stars said to belong to the ram might as well be supposed 
to belong to the bull or the lion. In almost every case the names 
have no affinity with the natural position of the stars : they are 
what the inventors of astronomy thought fit to annex. These 
signs were known among aU nations and in all ages. From the 
almost antediluvian chronologies of China, India, and Egypt, to 
the traditions of the recently discovered islands of the Sou& Sea, 
traces of them are discovered, most clearly among the most 
ancient and eariiest civilised nations. In the remains of Assyria, 
they are. recognised; in those of Egypt they are perfectly pre- 
served ; . in those of Etruria and Mexico they are traceable. 
This wide difiusion indicates a common origin, both of the race 
of man and of the symbols of astronomy.* The love of symbols 
has been considered as natural to man ; the creation amid which 
he is placed, as symbolical. Of this universal tendency the 
inventors of astronomy seem to have availed themselves, rendering 
it subservient to man's spiritual education, by familiarising to his 
mind the lofty truths of Divine revelation." 

" The earliest positive evidence of the primeval existence of the 
signs is in the Chinese annals, where it is said that the Emperor 
Yao, 2,357 years before the Christian era, divided the twelve signs 
of the zodiac by the twenty-eight mansions of tibe moon ; but it 
is not said that he invented them. The Chinese national emblem 
of the dragon appears to be the dragon of the sphere, which was 
at that time the polar constellation, the brightest star in the 
dragon's head [body] having been the pole-star in the antedilu- 
vian ages, [a Draconis was once rated of the second magni- 

* " The distribution of all the visible stars into groups or constellations 
was the first step in laying the foundation of astronomicsJ science. It must 
have taken place in the earliest ages of the world ; and there is the highest 
degree of probability that the zodiacs of all nations have been derived from 
a common source, though in passing from one people to another it may be 
easily conceived that the figures would suffer changes from the vanity or 
caprice of individuals." — Eng. Cycl. " Zodiao" 



tude ; upwards of 4,600 years ago, it was the pole-star of the 
Ghaldseans, being then widiin 10' of the polar point, a point which 
will not be approached by a Ursae Minoris nearer than 26'. 30" 
(Cycle, vol. 2, p. 314)]." 

" The Egyptians, on whose early monuments the signs are 
found, acknowledged that they derived their astronomy from the 
Chaldseans. The Chaldaeans attributed their science to Oannes, 
supposed to be Noah. The Arabs and Brahmins, among whom 
astronomy was early cultivated, seem to have derived it from 
Abraham, through Ishmael, and the children of Keturah. The 
Greeks supposed their imperfect knowledge of the subject came 
through the Egyptians and Chaldseans. *The Romans are thought 
to have received through the Etrurians the names of the signs 
still in use among European nations. The Etrurians are con- 
sidered to have derived them, with their other arts and sciences, 
from Assyria. The early Greek poet, Hesiod, is said to have 
made use of Assyrian records. He mentions some of the con- 
stellations by the names they now bear. Cleostratus [cir. B.C. 500] 
was acquainted with the signs, and wrote on Aries and Sagittarius. 
A later Greek poet, Aratus [b.o. 270], described the constellations 
such as we now have them, and by equivalent names. He gave 
neither history nor conjecture as to their date, their meaning, or 
their origin. They were to him, as to us, of immemorial antiquity. 
Cicero, in transcribing from Aratus, says, * The signs are measured 
out thLt, in so many descriptions. Divine wisdom might appear,' 
but he does not say in what manner. No attempt is made by 
any of these writers to explain the figures, or to assign any 
inventor to them. The fables annexed to them must have been 
known to Cicero, but he seems to have held them unworthy of 
notice. None of these earlier writers allude to any tradition con- 
cerning the meanings of the names and emblems of the constella- 
tions, nor as to where, when, or by whom they were originated." 

" Soon after the time of Cicero, these fables were collected by 
Hyginus, who characterises them as little to be depended on. 
Still, through his whole detail, may be traced the tradition of a 
Sonof the Supreme Deity, sometimes as the conqueror of the serpent, 
sometimes as the suffering benefactor of the human race, dying by 
the serpent's venom. Often he is wholly divine and immortal, or is 
bom of a human mother, dying on earth to live again in heaven ; 
sometimes as a divinity, sometimes as a constellation." 

" Nonnus [a.d. 600] afterwards sought to account for the signs 
by the twelve labours of Hercules. No two authorities are agreed 
as to what these twelve labours were, or in what order they were 
accomplished. At all times and in all places the order of the 
signs is invariable : they could not, therefore, have been borrowed 
from the labours, though these might have been, and probably 
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were, borrowed from them. Macrobius, in tlie fourth centurj of 
the Christian era, fancied in them a possible suitability to the 
seasons of his age and coimtry. He either overlooked, or was 
ignorant of the astronomical fact of the precession of the equi- 
noxes, by which, if they suited Italy at that time, they could not 
have been adapted to those Eastern climates and remote ages to 
which he attributes their invention." 

'^ Though the signs are found nearly as we now have them on 
early Egyptian monuments, no Egyptian explanation of them has 
yet been discovered; but from the various minor emblems 
accompanying them, it shoidd seem the Egyptians themselves 
attached to them some meaning. It has been thought that in 
Aquarius might be traced some allusion to the inundation of the 
Nile ; but here again geology interposes. When the summer 
solstice, and consequently the inimdation, would have taken place 
in that sign, man did not exist ; afler his creation, when these 
stars would be seen at night, at that season, could it be traced in 
a slender stream poured into the mouth of a fish 7 If a symbolic 
meaning be given to one of these figures, the rest should be taken 
as equally significant ; if one be interpreted of the seasons, so 
should the o&ers. If one be taken as seen at midnight, so should 
the remainder. But it will be found that when any one of the 
signs is made to coincide with any particular season, there is 
seldom a plausible explanation to be given of another, and never 
of all of them. If the Nile overflowed under Aquarius, the 
harvest of Egypt could not take place under Virgo, nor either 
equinox under Gemini, as has been sometimes supposed. Could 
these difficulties be overlooked, and the inundation be imagined 
to be figured where the Egyptians have not traced it, would it 
not remain to be told why events which every returning year 
brought in due succession should need to be typified among the 
stars of heaven ? Has it been usual to institute memorials of 
what cannot be forgotten, or to take precautions against overlook- 
ing what is present to the senses ? " 

" Some record of the past, some admonition addressed to the 
future, has ever been the purpose of such aids to memory. Some 
such origin might, therefore, have been looked for in these names 
and emblems, even if to it they had not borne internal testimony. 
Invariably connected with the most striking, the most sublime 
appearances in the visible creation, seen in all climates, accom- 
panying the wandering tribes of man in all their migrations, the 
only unchanging, the only fixed among the objects of his senses, 
should we not expect to find among the names and figures annexed 
to the stars some memorial of great and universal importance to 
the whole human race 7 Guided by the inspired writer, should 
we not confidently look up to the starry heavens, expecting to 



taraciB in the names and s^nbohnniveraaUy and from all antiquity 
aoBociated with them, some signification that shall yeiily be found 
to declare the glory of God ? " • 

" In whatever obscurity the origin of the emblems of astronomy 
may appear to be enveloped, in the traditions of the nations where 
they are preserved, no such doubts hang over that of the science 
itself. It has always and everywhere been traced back to the 
earliest race of man. The Hebrews, Chaldeans, Persians, and 
Arabs imputed its invention to Adam, Seth, and Enoch ; the 
earlier Greeks to their mythical and mysterious personage, Pro- 
metheus. Soon after the usual date assigned to Noah^s flood 
astronomy is foimd in high cultivation in the commencing empire 
of China ; and equally early records of observed eclipses were pre- 
served at Babylon, proving considerable attainments in that science. 
Those modem writers who acknowledge the authority of the 
Hebrew Scriptures, if only as historical, generally refer its origi- 
nation to the antediluvian patriarchs, and to Noah its transmission 
to the ancient nations. Those who do not admit that authority 
claim for astronomy, from its internal evidence, the antiquity of 
between five and six thousand years. There is no appearance of 
the science ever having existed separate from the emblems ; and 
as they are in no way essential to it, their constant connection 
with it can only be explained by their having been invented at 

* " Like others of the sceptic school, Volney reports everywhere in an- 
tiquity the existence of the tradition of the expected conqueror of the 
serpent) a divine person, bom of a woman, who was to come ; and sees this 
tradition reftected in the constellations, but why it should be there he does 
not say. He indines to think the constellations referred to the seasons, but 
as to what the serpent could have to do with those seasons, he offers no 
conjecture ; the only point on which he is very decided is, that the seed- 
bearing woman of me Zodiac figured the harvest. That the harvests in 
different countries are at different times he overlooks, and also that in the 
same country the lapse of ages would transfer the time of harvest from one 
sign to another. When the summer solstice was in Leo, or even in Cancer, 
Egypt was under water in Virgo. The Nile, says Herodotus, rises for a 
hundred days and sinks for a hundred more. During those days there 
could be no harvest. It is onlv in modem times and more northerljr climates 
that the time of harvest is while the sun is among the stars of Virgo. Li 
Egypt and Palestine, in the time of Moses, the com was in the ear at the 
time of the passover, at the vernal equinox, then just Altering Aries. There 
vas^ tiien, some other reason than that of the harvest for the figure of the 
woman bearing the ear of com, even that it set forth the prophecy of the 
seed of the woman who should come to bruise the serpent's head. Volney, 
seems also to have traced some idea of analogy between the sun and the 
expected conqueror of the serpent ; but the sun is not the enemy of serpents, 
they are fostered by his rays. The true analogy he did not perceive ; the 
sun comes, enlightens, blesses, goes away, but surely comes again. Thus, 
the sun of this world daily teaches, daily prophesies of the Sun of Righteous- 
ness, arising with healing on his wings, setting as it were for a while, but 
surely to return in the glory of morning to renew the face of the earth." 
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the fiame time and by the same persona. Wljy did those inventors 
adopt those particular emblems, when others might equally have 
marked out the division of the sun's path by that of the moon ? 
It has been pointed out that with the phenomena of the circling 
year they cannot be consistently made to agree, nor with those of 
the climate of Egypt. The mythology of the nations, though 
reflecting their shadow, will be found insufficient to account for 
their imagery. If these traditional names and figures can be 
ahown to symbolise prophecy, as imparted in the earliest ages, 
Buflicient reason appears for the selection of such images, at such 
a time, and by such persons as those primeval fathers of mankind, 
with whom the science has always been supposed to originate." 

** Sublime as is the study of those supremest visible works of the 
Divine Creator, the host of heaven, far more sublime is the con- 
templation of the imspeakably greater work of redemption. That 
stupendous mystery, then first presented to the mind of man, 
might well predominate in the meditations of the newly fallen, 
the redeemed race. To the memorial of that invisible but tran- 
scending miracle they appear to have consecrated the splendours 
of the starry heavens. To the glory of Jehovah Sabaoth, the 
Lord of Hosts, of those multitudes of multitudes, the countless 
myriads of far-spreading orbs of light, have they dedicated the 
magnificent system of sacred hieroglyphics, arranged to Hia 
praise in connection with the * stars of light.' " 

" A remarkable testimony that then and with these inventors 
astronomy ori^nated is extant and accessible. It is that of the 
learned Jew Josephus, who, living at the time of the destruction 
of the Temple by Titus, refers for his authorities to ancient 
limters whose names alone remain to us. He attributes the 
invention of the science to * the family of Seth, the son of Adam,' 
when the life of man then extending to near a thousand years, 
they were enabled to ascertain firom actual observation the return 
of the heavenly bodies to the same positions in cycles and periods, 
which in after ages it has required the labours of successive 
generations to verify." 

" Adam, divinely led to give names to what he saw, must have 
had such for the sun and moon, and probably for the planets, 
whose movements would attract his notice. Those celestial 
splendours shone in the fer-off and inaccessible heaven, the abode 
or the path to the abode of his Creator and Eedeemer, whence 
Divine instruction and, yet more, Divine mercy, had descended 
upon him. Thither his eyes would reverently and most habitually 
turn ; the starry world on high would be, if not the first, the 
most absorbing object of his contemplation, and astronomy would 
naturally be, as tradition declares, the earliest study, ^e first 
science, of mankind. Seth, the son of his consolation, and heir 
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of his promises, the traditional &ther of astronomy, is said to have 
commenced its arrangement with that of the twelve signs. To 
Seth is also attributed the great period of the relative positions 
of sun and moon, the cycle of six hundred years, by modem 
computation found so wonderfully exact. In this no use is made 
of the fixed stars beyond the zodiac. Enoch, his descendant, 
with whom he was long contemporary, is said by tradition to 
have given names to the stars ; the further development of pro- 
phecy that appears among the constellations annexed to the signs, 
above and below them, may then be referred to him. * The 
femily of Seth * thus devised, carried on, and completed this great 
work, which remains to us an unchanged memorial of their 
piety, their intellect, and the revelation which they were endea- 
vouring to perpetuate. ..." 

" From the beginning of Genesis to the end of Revelation, 
as through the whole sphere of the starry heavens, the enemy is 
represented in the serpent ; the Messiah in the seed, the lion, and 
the lamb. Everywhere He goes forth triumphant; yet every 
where He is seen the Bruised, the Pierced, the Lamb as it had 
been slain. If the words of that first revelation, as recorded in 
Scripture, do not convey the full disclosure of the work of 
redemption as indicated in these emblems, yet it is not said that 
such further light was withheld. The rite of sacrifice, showing 
forth the Lord's death till his first coming, was with them, and 
the faith of Abel, which applied it. To Enoch had been fore- 
shown the coming of the Lord to judgment. If they were uncer- 
tain of the time of the * sufferings of Christ,' as we are of * the 
glory that should follow,' still they knew, for they have pre- 
figured, that He should come, should suffer, and should 
reign." . 

" It might be expected fi:om such an origin, from inventors so 
circomistanced, that the promised Redeemer, His actions, His 
enemy, and His people, would be the subject of every emblem 
annexed to the constellations visible in the north temperate zone, 
the primitive habitation of mankind. It would seem improbable 
that any reference less high, less holy, should be mingled with 
those of such surpassing interest." 

" Should the tradition of the Divine, yet woman-born Con- 
queror of the serpent, crushing His foe, but suffering fi:om its 
venom, be met with among all nations, it is only what might have 
been anticipated among the descendants of one common father. 
From the Grecian Hercules, half human and half divine, sub- 
duing the hydra, and dying from its poison; fi'om the Indian 
incarnation of the Divinity, the virgin-bom Krishna, slaying a 
serpent and wounded by it in the heel, to the serpent- worship of 
Mexico, and that of the woman-born and unfathered deity 
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Mexitli, this image is everywhere present, pointing to one origin 
of the tradition and of the race." 

Though by some it has been snggested * that these mythologi- 
cal tales were derived from the constellations, yet it has not by 
them been even conjectured why the constellations should have 
been so designated as to give rise to these stories. If, ho'v^ever, 
they were so named to record the revelation made to the first 
fathers of mankind, their connection with the mythologies of the 
nations is explained.'* 

Symbols of the Twelve Signs, 

Aries. The lamb: of innocence, meekness. 

Taurus. The bull : of power, rule. 

Gemini. Twins: of union, entwining. 

Cancer. The crab, or scarabaeus : of holding. 

Leo. The lion : of victory. 

Virgo. The virgin, with the ear of corn: of seed or offspring. 

Libra. The balance: of weighing. 

Scorpio. The scorpion: of wounding. 

Sagittarius. The arrow : of going forth. 

Capricomus. The kid : of sacrifice. 

Aqtiarius. The water: of cleansing. 

Pisces. The fishes: of multitudes. 

** However well known may be the general forms of the twelve 
cdgns of the zodiac, they are often, in some particulars, incorrectly 
represented, thus obscuring their leading ideas ; as, in heraldic 
terms, Aries, the ram or lamb, should be couchant, while the bull 

* " Dupuis and the writers of his school have done mnch to establish the 
facts that confute their inferences. Ihipuis himself has collected ancient 
authorities abundantly proTing that " in all nations the tradition had always 
prevailed, of a Divine person, bom of a woman, suffering in the conflict 
with a serpent, but triumphing over him at last. This tradition he finds 
reflected in the emblems of the ancient constellations. He seems to take it 
for granted that because the stars themselves existed before the tradition, 
that therefore the emblems annexed to them also preceded it. Who, then, 
annexed those ideas to the stars, which certainly do not suggest them ? 
When and why did such an annexation occur to the mind of man ? These 
questions he does not anticipate, and assuredly he does not answer. He 
calls his attack on revelation, 'L'Origine des Cultes,' * the Origin of Beligions,' 
which he would find in the constellations. The defence shows that the first 
religion was the origin of the emblems of the constellations." 

" It should be borne in mind that these constellations are not natural 
groups of stars, but arbitrary connexions of various stars by means of imagi- 
ginary figures, sometimes so interwoven with each other as to be inseparable 
by the unaccustomed eye. This is particularly observable in the figures of 
the serpent, of which Sir J. Herschel complains, that * the heavens are 
scribbled over with interminable snakes/ Even so are intertwined the wiles 
of the enemy with the course and history of redemption.*' — Part I. 
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and lion should be passant, Aries should be holding in his fore- 
foot the band that unites the two fishes of Pisces, and also that 
with which the sea-monster or leviathan is bound ; the Bull rush- 
ing on as if overthrowing, dispersing his adversaries. In the 
Twins, the first holds an arrow, the second a palm-branch. The 
Crab has been hopelessly corrupted, apparently froift the scarabaeus, 
the sacred beetle of the Egyptians, but preserving the idea of 
holding £ist a possession. The Lion is coming, leaping forth, his 
foot over the serpent Hydra. The Virgin holds in one hand a 
palm branch, in the other an ear of corn. The Scales should be 
uneven, the northern exalted, the southern depressed. The sting 
of the Scoi-pion should be reverted, as in wounding ; the Arrow 
coming forth ; the Goat or kid sinking down, and having the body 
of a fish ; the man pouring forth the water, standing, risen ; the 
Fishes bound together and looking different ways. These emblems, 
even in some of the ancient Oriental zodiacs, lose their character- 
istics." — Part 2, pp. 54, 55. 

" The primitive year began in the sign Virgo,* the stars of 
which would be seen most strikingly in the evening sky when 
the sun was in Aries, the splendid ster still called by us Spica, the 
ear of com, in the woman*s hand, marked the leading idea, the 
Promised Seed. It is remarkable that in this sign, long before the 
Christian era, there was figured, in the Egyptian zodiac, a woman 
with an ear of corn in her hand, and below another female figure, 
holding an infant. In the next sign. Libra, we have His work, 
which was to buy, to redeem, figured in the balance weighing the 
price against the purchase. Then in Scorpio follows the indica- 
tion of what that price was to be ; the conflict, in which the seed 
of the woman receives the wound in his heel, while his other foot 
is on the head of the enemy, here figured by the scorpion, a veno- 
mous reptile, which can sting even while his head is bruised. 
Next we find the Archer, with his arrow going out from the bow, 

* It is not desirable to rest much on this tradition (see more under " Leo "). 
Whenever the sun is among the stars of Aries, Virgo is the first of the 
zodiacal signs to appear in the evening, thus leading to human eyes the 
magnificent zone, which as E. E. shows, in its symbolic meaning is so 
simply and yet richly expressive of spiritual truths. The Sun in Aries is 
suggestive of that mysterious and wonderful union of power and weakness 
exhibited in " the Word made flesh," the great purpose of God from ever- 
lasting, the theme of the earliest as well as of the latest prophecies. But 
the sun and these stars cannot be seen together. It is as each sign, com- 
mencing with Virgo, comes successively into view, that the development of 
the Divine plan &om the earliest germ to the latest manifestations is 
silently proclaimed by these starry memorials. Compared with the frag- 
mentary and incoherent, though often elegant fables of the Greek Mythology, 
there is a simplicity and a symmetry in the explanation which refers them 
to sacred tradition that speak for themselves, and, without any other argu- 
ments, powerfully commend it as the true one. 
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expressing that the promised Deliverer ahotdd be sent forth. 
Then Capricomus, the goat, the victim or sacrifice sinking down 
as wounded, showing that tJbe promised Deliverer must be slain 
as a sacrifice. In Aquarius, we see the rising up and pouiing 
forth of water, as to cleanse, and fertilise ; showing that the sacri- 
fice was to brihg purification and benediction by means of the 
risen Messiah. In Pisces, two fishes are bound together by a 
band, which is continued to and held by the fore-feet of Aries, 
figuring the leading idea of union. The fishes represent the re- 
deemed and purified multitudes of the Church before and after 
the first coming, in union with each other, and with their Re- 
deemer. The subsequent sign, the lamb or ram of sacrifice, here 
not dying, but as it had been slain, is now reigning triumphant, 
with one foot on the head of the enemy, bound also by a band 
which that footholds. We then see Taurus, the bull, also a sacri- 
ficial animal, but living, and in an attitude of victory. He who 
died in the kid is now alive again, and to Him all power is given. 
In Gemini, the twins, whether human, or of the sacrificial goat or 
sheep, the leading idea of combining, entwining, is equally con- 
veyed, expressing the union of Divinity and humanity in the 
Promised Seed. Cancer, the crab, or beetle, holding fast its prey, 
or its nest, well conveys the image of tenacious possession by Him 
who has assured His purchased flock, that no man can pluck them 
out of His hand. Leo, the majestic lion, rending the prey, repre- 
sents irresistible strength, and final separation between good and 
evil. His foot is over the head of the prostrate serpent, thus 
aptly closing the series. 

" Here, then, we have represented in action twelve leading 
ideas ; twelve principal truths of Divine revelation : — 

1 . The seed of the woman shall come. 

2. There shall be a price paid by Him for a purchased pos- 

session. 

3. The price shall be a conflict with the serpent foe ; and a 

wound in the conqueror's heel. 

4. He shall be sent forth swiftly, surely, as an arrow fi:om a 

bow. 

5. He shall be slain as a sacrifice. 

6. He shall rise again, and pour out blessings on His 

people. 

7. His people shall be multitudes, and held in imion with each 

other and Himself. 

8. He who was slain, whose heel was bruised, shall rule, and 

shall tread His enemy under foot. 

9. He shall come in power, triumphant, and have dominion. 
10. He shall be the Son of God and the Son of Man, the victim 

and* the ruler. 
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1 1.. He shall hold &st His purchaaed possession, the reward of 

His work. 
12. He shall finally put all enemies under His feet, coming 

with ten thousands of His saints to execute judgment upon 

all, separating the evil from the good.** 

The Twelve Signs^ Arabic, Sanscrit^ and Chinese. 



Arabic 
Aries . . Hamal, lamb 
Taurus . Thaur, bull 
Gemini . . Tauman, twins 

Cancer. . Sarat&n, cra& 
Leo . . Asad, lion 
YiBQO . . Sunbiilat, ear of com 

(Spica) 
Libra . . Zajb&n (Bfizan), claw 

(balanoe) 
Scorpio . ktrab, scorpion 
bAGiTrARius . Kaus, an'ow 
CArmcoRNUs Jadi, itd 



Aquarius 
Pisces . 



. Dalu, urn 



Sanscrit 
Mesha, ram 
Vriaha, bull 
Mit'huna, a pair 

Carcata, crab 
Sinha, lion 
Ganya, a young girl 

Tula, a balance 

Vriachica, scorpion 
Dhanus, bow 
Macara, sea-monster, 

marine animal 
Cumbhik, ewer 
Mina,yl4A 



or 



C^inesef 
Pe Yangh, white sheep 
Kin Niea, golden bull 
Shang Hiung, tipo bro- 
thers 
Kin Hiai, great crab 
Sin, lion 
Sha Niu, ?iouse of Virgo 

Tien Tchingh % 

Tien Kie 

Gjin Ma, man-horse 

Hu Thien, mountain 

sheep 
Pao Pingb, j>r«ctotM vom 
Shang Yu, two fishes 



Sir W. Jones {Asiat. Res. vol. ii. p. 292) gives the following 
description of the Indian zodiac, by Sripeti. " The ram, bully 
crab, lion, and scorpion, have the figures of those five animals re- 
spectively : the pair are a damsel playing on a vina, and a youth 
wielding a mace : the virgin stands on a boat in water, holding in 
one hand a lamp, in the other an ear of rice-corn : the balance is 
held by a weigher, with a weight in one hand : the bow, by an 
archer, whose hinder parts are like those of a horse : the sea- 
monster has the face of an antelope : the ewer is a water-pot borne 
on the shoulder of a man, who empties it ; ihe^s^ are two, with 
their heads turned to each other's tails. All these go in their 
proper places. "§ 

* Sip W. Jones {Asiatic Res.). 

t Martini, Hist. Sin, 

X The claws of Scorpio apparently occupy the place of Libra. 

§ A. W. Schlegel, in the dissertation already mentioned, says that Sripeti ^ 
a writer of a later age, embellished some of the figures after the Gref'k 
fashion, thus exhibiting a departure from primitive simplicity, and the plain 
meaning of the original words, but for which novelties the above description 
would have been superfluous. Canya (the virgin) is mentioned in the " In- 
stitutes of Menu " (iv. 69). Cancer and Pisces in the " Kamayana " (Book i.). 
The above-mentioned learned writer, who vindicates the antiquity of the In- 
dian zodia#against Letronne, is persuaded that both these works were known 
throughout India in the 7th century at least, before Alexander the Great ; 
how much earlier the age of Menu and Valmiki is to be placed it would 
be difficult to say. Sir William Jones conjectured for the former 1200 b.c. 
Amarasinha (" the immortal lion "), about 50 b.c, who is at the head of the 
extant Sanscrit lexicographers, mentions the rasichakra or circle of the signs 
as too familiar to require defining. " They are," he says, " Mesha, Vrisha, 
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Aries. 

— ipviotf iemiKhs &s iff^pajfiiiyov. 
" A Lamb, standing, as it had been slain.'* — Sev, v. 6. 

" Wherever the zodiac is found, it always begins with Aries. . . 
From all antiquity, this sign has been figured as the sacrificial 
lamb or ram. . . In the zodiac of Dendera, it is figured as the 
Iamb, being without the horns of the ram . . . The sun's place 
at the time of the crucifixion was imdoubtedly in the head of 
Aries." F. R. thinks it was divinely ordered that, during the 
miraculous darkness, this constellation would be seen close to the 
sun. '* The Triangle (situated over the head of Aries) was said 
by the ancient Greeks to contain the name of the Deity, and to be 
a most divine emblem " (Part 2, p. 132). " Aries has its fore-feet 
on the band of Pisces, and a hind leg on the head of Cetus." This 
constellation . . . opened the astronomical year, 2,000 years ago, 
as Prtnceps signorum, and Ductor exercit^s zodiaci ; and bore 
the ofiice for a simDar period. The charge is now resigned to 
Pisces, for Aries has passed 30** to the eastward of the point 
where the equinoctial is intercepted by the ecliptic." — Cycle.^ vol. 
iL p. 52. 

[Symbol of Aries^ <)p, ram's horns]. 

Taurus, 
^ "Vjin \^\^ ntoj 

" His gloiy (is like) the firstling of his bullock." — DeuU zxxiii. 17. 

Taiurus is now the second in the zodiacal march, though only 
4,000 years ago he led the celestial signs, and continued to be 
their leader for 2,000 years {Cycle\x,^ p. 104). On the legends 
connected with this sign, Admiral Smyth observes, " the clas&acal 
astronomers are, however, very weak in their mythological deri- 
vations and zodiacal origins." On etymological processes, as 
often conducted, he remarks in another place (p. 88), ** thus 
etymologists dock and stretch words, and limbs of words, after a 
Procrustean fashion, to suit their own theories." 

This is a suitable place to offer an improved translation of 
Job, xxxviiii 31, 32 : — 

" Dost thoTi bind the knots of Kimah, 

Or the bands of K'sil dost thou loosen ? 

Dost thou bring forth Mazzaroth in his season, 

And Ayish and her sons dost thou guide ? " • 

and the rest." Medini, the next after him, gives all the names as in the 
above table. The old Indian zodiacs have in place of Sagittarius only a bow 
and arrow (or an archer) ; for Aquarius, an upright j.ar, and for Pisces, 
only one fish. The precise meaning of Macara is uncertain. — See Wilson's 
Sanscrit Diet, [The above is taken from Schlegel.] 
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The diversity of renderings in the first line arises from the word 
r^^3'3J?p maadannoih ("sweet influences^'' pleasures, delights) which 
high authorities, ancient and modem, take as a transposition for 
f)^*^d]9P maancuidothj bonds. According to the above translation, 
the allusion is to the clustering of the stars in the one case, and their 
distance from each other in the other. ^The interrogation of the 
Almighty is, art thou he who didst originally thus concentrate 
and disperse these groups respectively, and so maintainest them ? 
Kimah andK'sil, there is little doubt, are the Pleiades and Orion 
(K'sil here would signify a strong or mighty one). There is 
more \mcertainty respecting Ayish (see Gesen. Thes.\ which some 
think means Ursa Major, and others Capella. The former seems 
the more probable. Here, as in ch. ix. 9, the three most peculiar 
constellations are named. The Pleiades being the most beautiful 
cluster ; Orion the grandest wide configuration of bright stars ; and 
the Great Bear only second in splendour to it, and guided by no 
human power in its perpetual and conspicuous circlings around 
the pole. 

[Symbol of Taurus, « , bull's head.] 

Gemini. 

Kal b XSyos trhp^ iyeyero, 
" And the Word became flesh." — John i. 14. 

" Some ancient forms of this sign are said by Hyde to have 
been two kids." " From its being the sign of St, Paul's ship, . 
we see that it was esteemed propitious by ancient mariners." 
— Ct/cle ii. p. 1 80. 

[Symbol of Gemini, n , two equal, vertical, and parallel lines, 
united at the top and bottom.] 

Cancer, 

K&7^ (tt^p Mytov ^tBwfu oifroTs* ictd oh fJi Si.t6\wvtm els rhv cd&yoy icoi wx 

ofntdffei rts ahrh ix rris x^H>^S A^v. 

"And I give nnto them eternal life; and they shall never perish, 
neither shall any one pluck them out of my hand." — John z. 28. 

" The scarabseus is thought to have been the original emblem 
in Cancer." In the fine copy of Albumazar's Introductio in 
Astronomiam^ 1489, in the "Bibliotheca Lambethana," Cancer 
is represented as a large cray fish. (Cycle ii., p. 203.) In another 
work (1667) 83 a huge lobster. 

[Symbol of Cancer, 25, two claws.] 
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Leo. 

— b \4<op 6 in rT}5 (pvKrjs *Iov8a. 
« The Lion that is of the tribe of Juda."— 2?ev. v. 5. 

" Bailly says the zodiac must have been divided when the sun 
at the summer solstice was in 1° Virgo, where the woman's head 
joins the lion's tail .... Egyptian tradition in Macrobius has it 
that, at the creation, the sun rose in Leo, at the summer solstice, 
the moon in Cancer "...." Julius Africanus says, that Petosiris 
and Necepsos, ancient Egyptian philosophers, also taught that, at 
the creation, the sun was in 1 5^ Leo, and the moon in 1 5° Cancer. 
These signs are still in astrology called respectively the houses of 
the sun and moon .... There is a tradition that the creation was at 
the summer solstice. Fourthousand years before Christ this solstice 
took place where the junction of Leo and Virgo is marked by the 
bright star Denebola." F. EI refers the figure of the Sphinx 
to the junction of these signs. " The Sphinx of the pyramids, if 
female, would refer to the woman in the sign Virgo, as united in 
the starry emblems with that of Leo. If male, as the Andro- 
Sphinx elsewhere met with, it still expresses the prophecy ; it is 
there the seed, the infant, the son, who is emblematised in the 
man as the sacrifice — in the lion as the conqueror. He is so 
typified in the two-faced cherub of Ezekiel, xli. 18, 19, which ia 
understood by Jewish authorities to have been the same as those 
of Divine ordination in Exodus xxvi. and i Kings vi. on the 
curtains of the Tabernacle and on the walls of the Temple .... 
Layard thinks the figure of a female sphinx is sometimes met with 
in the Assyrian sculptures .... The Elrio Sphinx, or ram-headed 
lion, is common in the monuments of Egypt. It may be 
accounted for by the junction of Aries and Leo in one object of 
veneration ; both typifying the same person in the intention of 
their inventor. It shows a tradition of Him at once the ap- 
pointed victim and the future conqueror. In the book of 
Eevelation, He is at once * the Lamb as it had been slain,' and 
* the Lion of the tribe of Juda ;' not that St. John adverted to 
the hieroglyphic, but that the hieroglyphic was taken firom the 
emblems of the zodiac, embodying the earliest prophecies, with 
which the latest are in accordance." — Part ii., p. 92, &c. 

Sir G. Wilkinson says, " It is needless to add, that Egyptian 
sphinxes are never female " (Thebes, p. 332.) According to him 
they signify the union of intellect and physical force. " Ptolemy 
calls a Leonis /3a(n\/<yfcoc, from an opinion of its influencing 
the affairs of the heavens ; whence comes its Latin name Regulus, 
a word which appears to have been first used by Copernicus as the 
diminutive of rex .... Schickard insisted that it represented the 
Hon of the tribe of Judah, mentioned in the Apocalypse .... 
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The Arabs called this ' fieiy trigon ' Kalb-al-Asad, or lion^s 
heart ; and Melikty or kingly ; for this impression of greatness 
vas as riie among the Oriental astronomers and their successors, 
as among their classic predecessors."— CycZe ii., p. 226. 

[Symbol of Leo, Sij a rude representation of a lion salient. 
The upper part being the head and fore-legs; the twist to 
the left the hind legs, and the right twist the tuil. It has also 
been explained as &e tail and hind-quarters.] 

Virgo. 

*' Behold, the virgin shall conceive, and bear a son." — Is. vii. 14. 

" In the planisphere of Dendera, the woman as the sign, 
carries the branch : below is a woman holding an infant." 
"a Virginia is the Srax^c, Spica, As-Sumbuleh, or ear of 
com, of the Greeks, Latins, and Arabians .... Dr. Hyde, 
observing that the Orientals call Spica Sumbuleh, says, that this 
was the 2//3u\Xa of the ancients. The Arabians designated her 
adhra nedhifa^ the pure virgin." — Cycle ii., p. 297. 

See a chapter on the Sibyl as connected with the sign Virgo. 
Mazzaroth, part ii., p. 93. 

" We are told that, in Ogygian ages, and among the Orientals, 
she was represented as a sunburnt damsel, with an ear of com in 
her hand, like a gleaner of the fields ; but the Greeks, Romans, 
and modems, have concurred in depicting her as a winged angel, 
holding wheat ears, typical of the harvest, which came on in the 
time of the Greeks as the sun approached this star." — Cycle ii., 
p. 297. 

[Symbol of Virgo, tiu represents branch and spike, according to 
P. R. part ii. p. 26. It might occur to one that it represents the 
back of the left hand — fingers and thumb, X\\^ grasping an ear of 
com, p. In the zodiac of Dendera, the woman has the ear in her 
left hand. Professor de Morgan observes (" Companion to the 
Maps of the Stars," &c. p. 63, note), " The placing of stars in the 
wings of Virgo is to us a strong presumption that the back of 
the figure was looked at."] 

Libra, 

— iiyopdffOriT€ yhp rifirjs. 
** For ye were bonght with a price." — i Cor. vi. 20. 

" The emblem of the scales or balance is found in all the Eastern 
zodiacs. In some it is said to have been held in the claws of the 
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Scorpion : whence Chelse, the dawfl^ was Bometimes Bubstituted 
in the West for Libra." 

The Balance was by the earlier Greek astronomers the invariably 
denominated XriXai {Arat 89), Chelae, the claws, i.e. of the 
Scorpion. Creminns, who flounshed, it is believed, about b.c. 80, 
is, as &r as we know, the first Greek writer who distinguishes 
the seventh sign as Zvyocy which is used by Ptolemy indifferently 
with Xrikal. The term Lihra^ for which Cicero in one passage 
employs Jugumj was first fi^rmally adopted by the Romans in the 
Calendar of Julius Caesar . . . the figure, it would seem, is de- 
rived from the East. — Smith's Diet. Antiq. '' Astronomy." 

Dupius contends, from its presence in the most ancient Indian 
and Persian zodiacs, that it is in reality as ancient as the rest ; 
and indeed it is not unlikely that the Greeks may have derived 
their zodiac from some nation in which the term for scales was 
confounded with that for claws, either<by a synonyme in the 
language itself, or by mistranslation on their part. — English 
Ct/clopcsdia, 

Possibly, in the primitive form of the balance, it may have 
had hooks or claws in place of scales, and thus, as it obtained 
the name of Zvyd — ^beams, it may also have been designated by 
XriXai, or some equivalent word, signifying claws. When sub- 
sequently this became disused, it may have led to a confusion 
with the claws of Scorpio, and so account for the singular state- 
ment of Servius, that the Chaldeans had only eleven constella- 
tions in their zodiac. The reform by which the Romans replaced 
the true sign imder the name of Libra was probably from infor- 
mation from the East, where changes and corruptions in such 
things are less likely to have occurred. (Buttmann was disposed 
to think that the Xi^Xac had originally signified the scales of the 
balance, and were afterwards, by a misunderstanding, converted 
into the pincers of a scorpion. — Humboldt's Costhos, voL iii. 
note 195.) 

[S3nnbol of Libra, i&, the beam of the balance in equilibrium 
(parallel to a horizontal line), with the eye in which the tongue 
vibrates.] 

Scorpio, 

— tya 81& TOW dca^dfTov Karapyfi<ni rhv rh Kpdros tx"^^^ '^^^ Oa^drov, 

'* That bj means of death he might destroy him that hath the power of 

death.'' — Heb, iL 14. 

" From some confusion of the Greeks, this constellation formerly 
occupied two signs of their zodiac ; and the pulling back of the 
chelae, to make room for the scales, by the Romans, is mentioned 
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under a Librae. The subject has been warmly contested among 
authors." — Ci/cle ii. p. 364.* 

[Symbol of Scorpio, Tl\ ; rough representation of legs and tail, 
the claws drawn in.] 

Sagittarius. 

*l8o^, iK$9 Kipios iv aylais fAvpidurip abroS, 
" Behold, the Lord came among his holy myriadB." — Jude 14. 

"The meagre mythological story of this creature maybe placed 
among the many proofs before us that the Greeks could not have 
been the first to give names to the constellations. ; . . Sir 
William Jones traced the Hindu zodiac to have existed more 
than 3,000 years ago, when the sun entered Aswin." — Ci/cle ii. 
p. 413. 

[Symbol of Sagittarius, / , arrow.] 
Capricorn. 

0&8c 8t* aXfiaros rpdywy KciX fiAcrx^'^j '<^ '^ toD iSiov cSfjunos eltr^Adcc i^dwai 

els rh. iyia. 

** Neither by the blood of goatfi and calves, but by his own blood he 
entered in once for all into the holy places." — Heb. ix. 12. 

" The goat always has the body of a fish in all the Eastern 
spheres, and in those of Egypt. . . . The kid of sacrifice is here 
united with the fish, the emblem of the Church. This emblem 
has in modern times been supposed to indicate the winter solstice 
as happening in that sign ; but it was not there till long after the 
fish-goat had been figured in ancient astronomy. . . . Like the 
other signs, it embodied a prophecy of Him whom the kid of 
sacrifice, from the fall of man downwards, has typified, and here 
shown as imited to the church. His body." — ^Part ii. p. 1 29. 

" The ancients accounted Capricorn the X*^ sign ; and when 
the sun arrived thereat, it made the winter solstice with regard 
to our hemisphere ; but the stars having advanced a whole sign 
toward the East, Capricorn is now rather the XI^ sign, and it is 
at the sun's entering into Sagittarius that the solstice occurs, 
though the ancient manner of speaking is still retained."^->(7^c/e 
u. p. 474. 

[Symbol of Capricorn, "VSl goat's horns 8, and fish's tail v .] 

* [The scorpion was perhaps chosen in preference to the serpent from 
the likeness of this configuration of stars to the reptile ; from its occupying 
less space than the serpent ; and because the latter was reserved for other 
astensais in which its great length and foldings might be di8pla3n6d.] 
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Aquarius. 

*0 $€\(cVf \afierto 0S»p C^^ ^p&iy. 
"He who willeth, let him take of the water of life freely.'* — Rev. xxii. 17. 

" The urn alone appears in many of the Eastern zodiacs, with 
the man in others, as in the Egyptian." 

" It had been immemorially represented as a man pouring water 
from a vase ; but as Moslems are forbidden to draw the human 
figure, the Arabs represented this sign by a saddled mule, carry- 
ing on his back two water barrels." — Cycle ii. p. 51 1. 

[Symbol of Aquarius, :r ; water streams.] 

r 

. Pisces, 

— 6i(\os vo\hs %v apiOfiTjffcu abrhv ouSels iivvaro. 
" A great multitude which no one could number." — Rev, vii. 9. 

" The fishes in Pisces had, in some Eastern zodiacs, the heads of 
women. The band of Pisces is often mentioned in the Arabian 
poem of Antar as a separate constellation." The equinoctial 
colure now passes through Pisces. 

[Symbol of Pisces, K ; two fishes, united by a band.] 

The 36 ancient extra-zodiacal constellations, or " Decans," are 
treated of in " MazzAroth," according to the arrangement of 
Albumazer, or Abu Masher (a.d. 800), who speaks of them as 
in the Persian, Egyptian, and Indian spheres. Three are allotted 
to each sign; and they are supposed to extend and amplify 
the action symbolised by the signs to which they belong. Into 
this it is not intended here to enter ; but there are two remark- 
able groups, irrespective of the above arrangement, whose sym- 
bolism does not so much depend for its interpretation on the 
derivation of names, but is readily explained according to the 
views already set forth. The first is made up of Draco, Hercules, 
Ophiuchus, Serpens, and Scorpio, and reaches from the pole to 
the extreme limit of vision in these latitudes. The following 
is from the chapter on the Twelve Labours of Hercules, as 
agreeing with the signs : — 

" The mythological Hercules has been considered as a personi- 
fication of the sun, and his twelve labours as denoting its pro- 
gress through the signs in the annual course. It seems that the 
fables insensibly grew out of the traditionary explanation^ of 
the starry emblems, given to the wonder-loving Greeks by the 
Pheenician mariners, or transmitted to them from their Phoenician 
or Egyptian ancestors. . . . The story of the divine Her- 
cules, the son of the Supreme God, who came on earth to labour, 
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to suffer, and to die, has too many points of resemblance to the 
great theme of prophecy, the promised Conqueror of the serpent,, 
not to be at once referred to primeval revelation shedding a 
twilight ray on the darkness which covered the Gentile earth. The 
sun of this world, though its glorious image was too soon dese- 
crated by idolatry, yet in some measure connected the perversion 
with the truth. The sun-god Hercules preserved many of the 
characteristics of the Sun of Righteousness who was to arise. 

" He was said to have contended, soon afler his birth, with two 
serpents, which he strangled. His subsequent victory over the 
one serpent, the Lemean hydra, at once carries us back to the 
original promise ; but for the story of two enemies at once we 
must seek some other source. We may find it in the constella- 
tion of Hercules, kneeling on one knee, as from the wound in the 
heel, while his foot is over the head of Draco, and the united em- 
blem of Ophiuchus, the serpent-bearer, sometimes called also 
Hercules, who not only holds the serpent with which he is in 
conflict, but has his foot on the head of another enemy, the 
Scorpion, from whom he seems about to receive or to have re- 
ceived the predicted wound in the heel. Had the emblems been 
taken from the fable, these two human figures would have been 
infantine, like those of Gemini ; but the fable being derived from 
the emblems, finding them placed soon afler the commencement 
of the ancient year, where Virgo holds in her arms the promised 
infant, might refer the struggle to the beginning of the hero's 
career. Two serpentine emblems accompanying the human ones 
in the constellations may be thus accounted for : that two periods 
of time, the wounding and the victory of the promised Deliverer, 
were to be represented in one symbol." 

Draco, as is well known, was mythologically considered as the 
snake which guarded the apples of the Hesperides, or Western- 
Maids ; according to Hesiod, the daughters of Night without a 
father. Primeval tradition, not unnaturally, has been recognised 
here. Hercules brought away these apples. Draco is mentioned, 
Job xxvi. 13. 

By his spirit the heavens (were made) brightness ; 
His hand hath formed the fleeing serpent. 

It is thus described as drawn on our maps, sinuous, or with 
many folds, as in motion. With this passage is oflen compared 
Virgil, Georg. I., 244 : " Maximus hie flexu sinuoso elabitur 
Anguis," &c. 

Here the huge snake in many a volume glides, 

Winds like a stream, and either Bear divides. — Sothehy, 

In Aratus, the constellation now known as Hercules is called 
Engonasin {on the knees), MuUer {Introduction to a Scientific 
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System of Mythology ^ translated by Leitch) says : " It is particu-^ 
larly evident from him ( Aratus), that to the Greeks, in most cases, 
the forms existed before their mythological names. For example, 
he describes Engonasis as a figure crouching on the knees, and 
with outspread hands, remarking, at the same time, that this is a 
form which no one can distinctly explain,''^ Succeeding writers 
show in what various and ingenious ways this was attempted, 
(p. 138.) 

Ophiuchus (the serpent holder) was commonly regarded as 
^sculapius, but sometimes Hercules. In this case, too, the form 
evidently existed before a name was foimd for it. 

The second group consists of Cepheus and Cassiopeia, Perseus 
and Andromeda. This is explained by F. R. as symbolic of the 
deliverance of the church by the divine victor of the enemy, and 
of her enthronement to reign with Him. Perseus has been con- 
sidered as pointing to an Oriental (Persian) origin (Gladstone's 
Studies on Homer ^ vol. i. p. 555). The name may be derived from 
the Zend, p^rs, pure, bright ; in which case it would mean the 
pure or shining one ; and in favour of this etymology, it may be 
remembered that we find in Homer, Perse, wife of Helios (the 
Sun). Muller thinks that by these names of heroes and heroines, 
" it was meant to translate Chaldean appellations which may be 
borrowed from a similar fable in Oriental mythology." (Myth, 
p. 326.) The Arabic name of the star /5 in the head of Medusa, 
carried by Perseus, Al-Ghiil, the demon, is also remarkable. The 
Arabians called Perseus, Hamil ra^-aUghul^ the bearer of the 
demon's head ; a Andromedae, Bas-al-marat al muselselahy the 
head of the woman in bonds ; Cepheus, al-Multahaby the flaming ; 
and Cassiopeia, Dhat-al-kursa, the lady of the throne. (Cycle ii.) 
Andromeda and Cassiopeia with Virgo are the only female human 
figures in the sphere. 

In this explanation of the zodiacal signs, it is assumed that the 
inventors were possessed of a fuller revelation than is actually on 
record in the early chapters of Genesis : nor are there wanting 
indications of this. The institutions of the sabbath, of sacrifice, the 
distinction between clean and unclean animals, it is not unlikely 
were accompanied by some degree of explanation not transmitted 
in the sacred writings. The precise phrase, DS'J7^rj"ng5 "«I5nr\i^ " he 
walked with God" only used of Enoch and Noah, has been con- 
sidered by some as indicative of (besides ordinary communion) 
special light and revelations enjoyed by those men of God. Of 
the former, we have the prophecy quoted in Jude's epistle, a revela- 
tion not transmitted in the Old Testament ; and diere may have 
been other unwritten or even written revelations of those early 
times that have perished. We should not have known either, except 
from Heb. xi. 10, that Abraham's anticipations were so clear and 
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definite ; " he waited for the- city which hath the foundations,''^ &c.i 
and verse 19, be reckoned that Grod is able '* to raise even from the 
deadJ'^ And if we bad not tbe book of Job, we sbould not have 
imagined that dwellers in Arabia in the patriarchal ages pos- 
sessed the light which that wonderfiil history evidences. 

But it does not follow, admitting the above assimiption, that 
the truths symbolised in the celestial figures were as sharply de- 
fined to the authors of those figures as they are to ourselves. If 
we suppose they understood the promised seed, in the primary 
intent, to mean a person, and one *4o be born after a miraculous 
manner, to be the son of a woman, not of a man " (Pearson on the 
Greed, Art. iii.) this would imply a duality of natures (Gemini), 
and therefore a capability of suffering, and also power finally to 
overcome. It is, however, at least questionable whether so much 
is deducible from Capricorn, or the Fish-goat, as F. E. imagined. 
It cannot, of course, be affirmed positively that the zodiac and the 
sphere generally of the antediluvians have come down to us un- 
altered and uncorrupted ; though it would seem that they have, 
upon the whole, especially the former, been remarkably well pre- 
served ; and some, remembering that no notice of the fishes tail is 
taken by Aratus, Eratosthenes, or Ptolemy, might be inclined to 
regard it, like the wings of Virgo, as a subsequent innovation. 
But its genuineness may be admitted without supposing that it 
involves the New Testament interpretation, Eph. v. 30-32, of the 
type in Genesis ii. 23, 24. The fish-goat is, perhaps, the ideal 
of a creature whose element is both sea and land ; which can rise 
from the depths of the former, and climb the heights of the latter ; 
and thus it may be regarded as an emblem of resurrection power, 
as well as of sacrificial virtue. 

There are five representations of the enemy : Draco, Serpens, 
Scorpio, Cetus, and Hydra. The first three have been already 
noticed. Cetus, " the most extensive constellation in the firma- 
ment, occupying the large space to the south, under Pisces and 
Aries " {Cycle), is an apt emblem, as already observed, of the 
enemy imder the feet of Christ and His Church. Hydra lies 
beneath Cancer, Leo, and Virgo. His tail is beneath Virgo ; 
then the other signs follow in order, till we come finally to him 
again, and see his head beneath Cancer and Leo. Thus the entire 
zone is completed — the celestial panorama of redemption, which, 
commencing with the early promise, ends with its iulfilment in the 
bruising of the serpent's head. 

The writer of Mazzaroth believed that she had discovered 
the explanation of every name and emblem on the sphere. For 
this, much has been made to rest on etymology and tradition. 
Without being prepared to go so far, some may be of opinion that 
her interpretation of the zodiac^ regarded as a cycle of Redemp- 
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tion emblems, which admit of an easy and natural exposition, at 
once commends itself as trae. Enough is also sufficiently obyi- 
ous in some of the figures beyond the zodiac to corroborate the 
explanation of the latter, and to indicate the principle on which, 
probably, all the visible constellations were originally fbrmed. 
Judgments may vary in details ; but those who concur in the 
general view here presented will easily perceive that these 
spiritual memorials traced in the starry heavens must have had a 
special value in the antediluvian and the patriarchal ages. And 
they testify to the honour possessed by astronomy in its infe,ncy — 
perhaps before a line of inspired truth had been written — of 
being the medium of recording the saving truths of Revelation, 
in so £ir as then understood. If such indeed were the associa- 
tions originally linked with the host of heaven, before it was 
degraded to the purposes of astrological superstition and idola- 
trous worship, of mythological fancies and infidel theories, it well 
becomes the present cultivators of the most ancient and noble of 
the sciences above all to reverence and love the Scriptures ; to 
recognise there what the profoundest analysis could not discover, 
nor the finest objective or mirror display; to be thankftil for the 
much it has been given them to know, and to be humble in the 
consciousness of the much more whereof they are ignorant. 
They should feel self-reproached if privileged to discern more 
than others of the glories of the firmament, they are destitute of 
iihe faith of those who first marked out the heavens with symbols 
of glories in comparison greater far. 



Note. — ^Wishing to obtain more certain information about the Chinese 
zodiac, I applied to a gentleman well qualified to afford it, whose obliging 
reply, however, came to hand too late to make use of in preparing the fore- 
going extracts. He writes, " I have carefully examined several Chinese 
Treatises on Astronomy, but, with the exception of one of quite recent date, 
find no reference to the names of the zodiacal signs you mention. On the 
contrary, the 28 Lunar divisions are mentioned in works of undoubted 
antiquity, and consequently are of very early date." I regret not to have 
space here for the whole of this valuable letter, but thus much will suffice 
to caution the reader against reposing full confidence in the antiquity of the 
Chinese zodiac, the which, and the names of the signs, my informant sup- 
poses were first introduced by the Jesuit Missionaries.] 
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First Meeting, November 8, 1 867. 

The Rev. C. Pritchard, M.A., F.R.S., President^ in the Chair. 

Secretaries — Mr. Stone and Mr. Huggins. 

The minutes of the last meeting were read and confirmed. 
Ninety-nine presents were announced, and the thanks of the 
meeting given to the respective donors. 

Edwin Storey, Esq., M.A., 
Samuel Courtald, Esq., and 
Thomas M. AUmond, Esq., 

were balloted for, and duly elected Fellows of the Society. 

The President, after expressing the pleasure he felt in again 
taking the chair, surrounded by such a body of eminent men, 
said Qiat it would be necessary for him to occupy the attention 
of the meeting for a few minutes, before proceeding to the active 
business of the evening, while he referred to several matters 
connected with the Society. These commimications would relate 
to their astronomical gains and their sadder losses, as well as to 
some points of great interest to Fellows of the Society. With 
reference to astronomical gains, it must be remembered that 
Astronomy was, like all sciences, progressive, but that its progress 
was necessarily slow ; and although he had now no great dis- 
covery to relate, there was ample assurance that plenty of men 
were at work, and when this was so, they must, like the bees 
gathering honey, be making and storing up observations certain 
to be of great value. The one important &ct he had to commu- 
nicate, and which he did not know twenty -four hours ago, was 
that the 25-inch object-glass, which had been so long making by 
Mr. Cooke, was completed — an optical feat vieing with any that 
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had been performed. On November 5, y ^ Andromeda was 
seen most distinctly divided, and with the spurious disks of the 
three stars of the system perfectly round. To those who know 
what a telescope is, and how the dif&culties of making it are 
enormously increased with extension of aperture, this statement 
is enough. He believed that we had not only one optician in 
London who could make such a glass but several, and he men- 
tioned the fact not to laud any optician in particular but to show 
that it was totally unnecessary to send out of England for any 
optical instrument whatever. Turning to our losses, which have 
been great, and in some cases irreparable, it should be remem- 
bered that in a society approaching its jubilee, we must expect 
that in forty-eight years most of the founders will be missed, and 
among such founders we have lost Sir James South. There are, 
however, great names still left of our original list, including 
Brewster, Babbage, and Herschel. We have also lost Lord 
Rosse and Lord Wrottesley, both former Presidents of the Royal 
Society. The former is perhaps the best known, but Lord 
Wrottesley's labours were also very valuable. It may be won- 
dered why the name of Faraday, who has likewise passed away, 
should be mentioned here ; but he was for ten years a Fellow 
of this Society, and although cosmopolitan in science as he was, 
he found his mission lay elsewhere, and left us the President 
hoped that, when the obituary of deceased Fellows came to be 
written, and ample justice was done to the liiree great astronomers 
previously referred to, the claims of Faraday would not be omitted. 
With respect to the affiiirs of the Society, the Ck>uncil had during 
the year been working in the most harmonious manner, and got 
through a great deal of important business. In July last, they 
foimd that it would be possible in future to distribute the Trans- 
actions of the Society among its members without payment, and 
each Fellow might from this time receive the volume for the 
current year, and its successors, free of cost — subject to certain 
regulations as to personal application.* The volume for last year 
was also ready, and was the largest ever issued, and he believed 
there had never been a more valuable one. It contained Sir W. 
HerscheFs '^ Catalogue of Double Stars," revised by his son, Sir 
John Herschel, assisted by Mr. Alexander Herschel, the grandson 
of Sir William. • It also contained the result of Mr. Dawes's long 
and laborious observations. This had been a most expensive 
volume to print. The members must therefore pay for their 
copies, whidi would become more and more valuable as time 
progressed. The Council had also decided on providing the 
Fellows with a double Index to all the papers contained in their 

* These will be found on another page. 
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publications. This, however, would be a work of time. The 
periodical meteors of this month are a matter of great interest, 
and the Council had done what they could to assist observers. 
Professor Hoek, of Utrecht, had sent 100 copies of a star map, 
having the radiant point in the centre, which were for distribution 
among the Fellows; but there was a sheet of the British Associa> 
tion charts for sweeping, incomparably the best for amateurs to* 
find the stars by, and copies of this were also printed ; as also of 
the chart prepared by Mr. A. Herschel, showing the paths of the 
meteors seen last November, all of which the President hoped 
would prove use^ ; and having congratulated the meeting on 
Mr. Carrington*B restoration to health, said he would no longer 
detain them from the reading of the Papers. 

On the November Meteors : by the Rev. A. W. Deey. 

Now that the time for the recurrence of these bodies is approach- 
ing, it becomes a matter of interest to consider whether we shall have 
only the ordinary appearances, or a display which may vie with 
that of last year. Letters in the papers suggest ^at the latter 
will be the case ; but the author thinks that this opinion, when 
subjected to examination, is of very doubtful value. His argu- 
ments are twofold. The first is that all the accounts of preceding 
showers have been confined to two successive years, and as Mr. 
Alexander Herschel describes a fine shower in 1865, and we had 
a finer in 1 866, we cannot look for a third. The other point is, 
that, as the meteors in 1 866 diminished in number rapidly afler 
i3h. 15m., it is evident we passed through the tail of the stream, 
and coming later this year, it will probably be missed altogether. 
The author also suggests that, as Professor Adams found the 
period of 33*25 years, using his own radiant point, it would be 
interesting to know whether the adoption of the mean radiant 
point of all the observers would have made any difference in 
favour of the period of 354 days ? 

Mr. Stone : As to the last question, it may be said at once that 
it would have made no difference. 

Professor Adams, at the request of the Chairman, said that on 
this head the alteration of the radiant point as described would 
not have made the least difference. The elements of the orbit 
would have been slightly modified, but the motion of the node 
would not have been changed. As to the aigument that, as the 
meteors diminished afler one o'clock, we were near the end of 
the stream, it is founded on a misapprehension. I do not think 
the display this year will be comparable with the last, but not for 
Mr. Deey*s reason. The increase up to one o'clock and subse- 
quent diminution were on account of the meteoric stream being 
a thin stratum of great length, but small thickness. The Earth 
met this stream, and passed across it, but this says nothing as to 
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its length ; but the depth being limited, we got through in a few 
hours, and the middle of the stream haying the meteors thicker, 
the progress to a maximum and subsequent decrease necessarily 
resulted. The use of any particular radiant point does not control 
their re-appearance ; this is a matter of local time. The other 
point, as to the recurrence in three successive years, is a matter 
of historical eyidence, and can only be found out by obsenration ; 
but I believe there have been such displays three years in suc- 
cession ; but we are not well situated for seeing the meteors this 
year. They will have a better chance in America; but here 
they will be later than in 1 866, and near our daylight. 

Mr. Bray ley pointed out for the consolation of observers, next 
Thursday, that after the display of 1832 there had been other 
fine ones in 1^33 and 1834. 

The President: lliere ifl therefore ground of hope for a 
brilliant recurrence. 

Mr. Bray ley : Whether it will be large or small, I can't say. 

The PresidiDt : At all events, we must sit up for them. 

Captain Noble thought that the radiant point had been suffi- 
ciently observed ; but there was another matter which had not 
received the attention it merited. This was the height of the 
meteors. He had determined, if he saw some brilliant meteors, 
to employ a ship's quadrant to measure the distance of the 
nucleus or point in the persistent trace from two conspicuous 
stars, and, by comparison with similar measures, thus get the 
height. 

The President : At Cambridge they have a very nice instru- 
ment for this purpose. 

Captain Noble: Then I shall be happy to co-operate with 
Professor Adams. 

Professor Adams : How will you measure from the nucleus in 
motion 7 

Captain Noble : Perhaps I used a wrong term. I mean by 
nucleus the bursting point. *, 

Suggestions for Observations of the total Solar Eclipse of 
August I i368 : by Mr. Johnstone Stoney. 

The author referred to a Paper of his which had been read to the 
Royal Society, on the "Physical Constitution of the Sun and Stars." 
This contained suggestions for observers of the eclipse ; but fearing 
that the Paper might not appear in the Philosophical Transactions 
in time, he had forwarded the present hints for the occasion, with 
the necessary elucidatory e2q)lanations. He had shown that it 
was probable the gases in the solar atmosphere were situated at 
different distances from the solar photosphere, the hydrogen being 
outside of all, while the sodium, magnesium, iron, nickel, &c. 
ranged nearer to the surface. These various metallic gases inter- 



Society^ November 8, 1867. 253 

cept the rays of light coming from incandescent substances of the 
same kind, and thus produce the dark lines of the spectrum. If 
the corona be due to such an atmosphere, it will shine partly by 
light borrowed from the photosphere, and partly by the light of 
its own luminous gases. The first would give a spectrum like 
the usual solar one, but the luminous gases would produce bright 
lines coincident with the black ones of Fraunhofer, if they can be 
rendered eyident at all, and if this spectrum could be observed 
with a system of curved lines or wires in the apparatus, the 
height of the various strata of gases would be determined. Out- 
side the photosphere, tliere appeared to be a circle of faint light, 
which was shown in Mr. De la Rue's Eclipse Photographs of 
i860. This should be carefully observed. It was not likely 
there would be many spots on the Sun, but those visible should 
be observed before and after the eclipse, to see if there were any 
relation between them and the red clouds* The records of the 
eclipses of 1842 and 1851 should be studied in order to see what 
phenomena were then observed. Possibly there might be a con- 
nection between spots and cyclonic movements on the solar 
sur&ce similar to our tropical hurricanes — the regions affected 
being nearly the same. The red protuberances were probably 
metallic clouds caused by the condensation of the vapours where 
the gases kept apart by the high temperature aime in contact. 
The spectra of these protuberances are therefore of the greatest 
importance, and the observer might usefully prepare himself by 
passing some little time previously in a darkened room. The 
zodiacal light would be well seen at the time and place, and 
should be examined with the spectroscope before and after the 
eclipse. 

Mr. Brayley was very glad to find the views which he had 
already enunciated as to the observations to be made during the 
eclipse supported by Mr. Stoney, although he must at the same 
time take the liberty to doubt the reasoning by which those views 
were supported. 

The President : The Council have done their best to promote 
the interests of science on this occasion. The Government has 
accorded a considerable sum of money, which is being appro- 
priated under the auspices of Major Tennant. Instructions had 
been already sent out to Captain Herschel, who would be asso- 
ciated with Major Tennant in organising the expedition, and it 
was hoped that success would attend some of the observers, and 
that by the spectroscopes the nature of the corona and red pro- 
tuberances would be determined. The Royal Society was also 
busy organising an expedition. 

On the Annual Parallax of Sirius : by Mr. Cleveland Abb^. 

This paper, founded on 1 36 observations made at the Cape of 
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Good Hope, deduced d''ij for the paxallax of Sirius, with a pro- 
bable error ofo"*i. 

On the Lunar Crater Linne': by Capt. Noble. 

Since the publication of Mr. Birt's first paper in the Monthly 
Notices up to nearly the present time, 1 have kept a sharp watch 
on Linn6, but until quite recently with only negative results. 
Where Beer and MSdler drew a crater, I could see only a white 
spot with ill-defined edges. Subsequent to Mr. Huggins's paper, 
I have also looked in vain for the small crater. It was, therefore, 
with no small surprise that at 5 p.m., on Simday, November 3, 
I saw Linn^ appear like any other crater with low walls. The 
interior was of precisely the tint of the surrounding Mare, and 
altogether the object reminded me very much of the annular 
nebula 57 M Lyrae. The powers used were 164 and 255 on my 
4* 2 -inch Ross equatorial. I enclose a sketch of the crater, and 
its shallowness was proved by the contrast of its grey interior 
with the black shadows filling the small deep craters to the south 
of it. 

Captain Noble added that, so much having been said about 
the changes in this crater, he had come to the conclusion from 
the result of his careful and continued observation that its appear- 
ance was a matter of atmosphere, libration and illumination, and 
that it had undergone no change. 

Occultations of Stars by the Moon, observed at Maresfield : 
by Capt. Noble. 

On the Eclipse of the Moon, September 13, 1867: by Capt. 
Noble. 

This paper contained the times of contact, egress, &c. and the 
author mentioned that, whereas Mr. Browning had published an 
account in the Astronomical Register, stating that the Moon had 
no imusual colour whatever, he had seen the shadow of a warm 
grey, and the limb north of Aristarchus of a strong copper tint. 
He did not see why 40 miles of distance should make such a 
difference. 

Mr. Lockyer enquired whether Capt. Noble observed the Moon 
long after making his drawing of Linn^ at five o'clock. 

Capt. Noble : Not long afl;er. 

Mr. Lockyer : At 8h. 30m. Linn^ wasvery difficult to see at 
all. It was only a white patch, so that three hours and a half 
made a great difference. 

Capt. Noble : My reason for sending the paper was to show 
that with an object so much looked at by me, and the crater never 
seen before, I think it must be a matter of illumination and not 
of change. 

Mr. Buckingham : I had intended to send the Society a paper 
on Linn^, but it is not yet prepared. I have, however, here the 
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notes of verj numerous observations which furnish great evidence 
of change. On August 6, I saw a convexity of the white cloud. 
I then saw it enter the terminator, and it appeared an egg-shaped 
convex disk. On October 19, I saw parts of the whole ring 
and fragments of a broken ring with my 20-inch refractor. On 
November 5, I could still see the summit of the small crater, 
which seemed larger than before. I have made many measures 
of this, and they are generally rather smaller than those of other 
observers. I conceive the crater is considerably larger than at 
the beginning of the year, and nearer the centre of the cloudy spot 
than it was then. I should like to hear Mr. Muggins's opinion as 
to this. 

Mr. Huggins said he could not confirm Mr. Buckingham's 
views, as his impression was that there had been no change, but 
he had not measured Linn6 since July. 

Mr. Chambers : I met Mr. Prince, of Uckfield, and he told me 
he had seen Linn^ as a crater at 5h. 30m. on the night of Capt. 
Noble's observation. 

Mr. De la Rue : There is an article by Mr. Proctor, in Temple 
Bar, in which he draws the inference of change in Linn^ from 
the photographs of the Moon taken by myself and Mr. Bucking- 
ham, but I must say they do not support his views. 

Mr. Buckingham : I should like to ask Mr. Huggins whether 
he has compared the size of the crater in Linn^ with some of the 
very small and deep craters near it, or in the Apennines. 

IVIr. Huggins : I have not done so. When I could not measure 
it, I compared its diameter with that of the white spot, but the 
definition of this is very irregular, and we see more or less at dif- 
ferent times. 

Mr. Buckingham : I have a strong impression that Linne has 
changed since the early part of the year, especially when seen 
with a high power. 

Mr. Huggins : I find 500 the best on my telescope for it. 

Mr. Lynn stated that he had recently received a letter from 
Herr Schmidt, communicating some later observations of Linn^. 
It appeared that Schmidt had not been able to see the small 
crater : and he sums up his observations with the remark that in 
the place of the former deep and broad crater, there is only to be 
seen now a bright spot, not a depression, and a small hill. Mr. 
Lynn remarked that Linn6 had been recently so well observed 
that there was no doubt about its present appearance, and the 
point really in uncertainty was the nature of the observations of 
former years, and particularly whether Beer and Madler's mea- 
surement of the diameter (1*4 German miles) related to the crater 
itself or to the whole bright patch, which appears now to possess 
about that diameter. He begged also to call attention to the fact 
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tbat the letter from ProfesBor Madler to Mr. Birt, piinted in the 
June number of the Manihly Notices^ scarcely affects this imcer- 
tainty, as it is almost in the yeiy wards of ''Der Mend,*' and is 
eyidentl J a transcript of the same notes in whidi the passage con- 
cerning Linn^ in that work was £>nnded. 

Capt. Noble : I saw no little crater, bnt just what I have drawn, 
a ring instead of a white cloud, as if a yeil had been removed, and 
the similarity to the annular nebula struck me at once. 

Mr. Huggins : I have seen it sereral times like the drawing 
when the high western wall was yisible. 

Mr. Browning : With regard to the oolouzs at the eclipse, I 
have reason for thinking that the lunar tints are much less visible 
with huge apertures l^an with smalL I belieye Mr. Huggins 
thinks so too, and I hear from Mr. With that with 1 2 inches 
aperture he saw none. I do not speak pomtiyelj, but I saw no 
special colours. Capt. Noble has said that observing 40 miles 
apart is no reason for a difference 'in colours, but it seems to me 
that atmospheric and other conditions might greatly yaiy at such 
a distance. 

Mr. De la Bue : With r^ard to the question of colour. Major 
Tennant and I observed the eclipse, and photographed it In the 
early stages, there was little colour, but idlerwards it became ash- 
coloured and coppery in both my reflector and an excellent Dall- 
meyer refractor. I also saw a small star occulted during the 
ecHpse which does not seem to have been noticed. 

Capt. Noble : I saw the copper-colour brightest about 1 2h. 42m. 
With respect to Mr. Browning's remarks^ while admitting that 
atmospheric conditions may differ in two places, what I meant to 
imply was that, if there were a physical cause for the colour such 
as refraction by the Earth's atmosphere, this could not be affected 
by paraUaz. 

Mr. De la Bue : It is very remarkable that many detailB of the 
lunar surface are better seen during an eclipse than at any other 
time. 

Mr. Buckingham : I observed the eclipse with Mr. Dancer, of 
Manchester, and we took 32 photographs. It is very remarkable 
that part not obscured at all to the eye or telescope was absent 
from the photographs, as if something cut off the actinic rays. 

Mr. De la Bue : I have before called attention to the &ct that 
more of the moon is eclipsed chemically than optically. 

Observations of Jupiter without Satellites : by Mr. Hough, 

These observations were made at Lord Wrottesley's observatory. 
The shadows of three satellites and two satellites themselves were 
seen projected on the disk of Jupiter. 

On Jupiter without Satellites exterior to his Disk: by Mr. Burr* 
The author observed the planet at the observatory of Mr. Slack, 
Camden Square, N.W. with his 6 J -inch silvered glass mirror, 
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mounted equatorially by Mr. Browning. Notwithstanding the very 
imfavotirable weather preyenting any views till near ten o'clock, 
the shadows of the 3rd and 4th satellites were then seen, and 
the 3rd satellite itself of a brown tint between them, the shadows 
being intensely black. The ist satellite was then shining outside 
the disk, but soon passed on, when its shadow became visible, and 
some glimpses of the 4th satellite were also obtained through the 
drifting clouds, making five dark spots altogether, the 4th satellite 
being as black as any shadow. 

On Jupiter without any visible Satellites : by the Rev. W, R. 
Dawes. 

The I St satellite before transit was two or three times brighter 
than the 4th. The 3rd, 4th, and 1st satellites were visible 
on the disk with their shadows making six objects, of which 
the first satellite only appeared as a bright spot. Contrary 
to expectation, the shadows were equally black all over, no dif- 
ference due to penumbra being visible at their edges, but possibly 
the contrast of the bright disk of the planet prevented any shad- 
ing off being seen. The 4th satellite was as black as its shadow, 
no irregularities being visible on its surface, but the 3rd satellite 
had its N.E. side very bright, and the opposite part nearly as 
dark as its shadow. The shape of the spots on this satellite 
strongly reminded the author of the configuration he had formerly 
drawn, but this must have been the other side of the satellite. 
Occasionally a bright channel between the two dark portions 
could be seen. The power used was 212. 

Mr. Stone : Everyone was struck by the inky blackness of the 
4th satellite. 

Captain Noble called attention to the very gi-eat errors of the 
times of eclipses of Jupiter's satellites as given in the Nautical 
Almanack, They were calculated to fractions of a second, giving 
the impression of great accuracy, but he had found them five 
minutes out, and with the 4th satellite as much as eleven minutes, 
so that the result of any attempt to use them for determinations 
of longitude might be imagined. 

Mr. Stone believed that fresh tables were being calculated, 
which, when used, would enable these phenomena to be accurately 
predicted. 

Determination of the Latitude of the Observatory at Toronto^ 
Canada : by Mr. Kingston. 

The author, having only a portable transit, and from the con- 
struction of the Observatory not being able to use it in the prime 
vertical, employed the levelling screw under one of the Y*s, of 
which he carefully ascertained the value as a micrometer, and 
then, after adjusting the level and coUimating, observed zenith stars 
by tilting the transit with the foot screw so as to bring the wire to 
the stars, and deduced his latitude with a probable error of o"'y. 
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The President and Mr. Stone complimented the author on his 
ingenuity — necessity being the mother of invention. 

A Letter on the Newton and Pascal Controversy : by Professor 
Grant. 

This letter gave an epitome of those written by the author to 
Mr. Leverrier, in which he pointed out that the state of practical 
astronomy in the time of Pascal was utterly inadequate to pro- 
duce the results given in the alleged letters, and which were iden- 
tical with those in the third edition of the " Principia," deduced 
from the observations with the excellent instruments then in use. 
The solar diameter and parallax were taken as examples, and it 
was evident that the results obtained by Galileo and others, at 
the date of the letters, were merely vague conjectures, the tele- 
scopes then in use not being suited for the work ; and it was con- 
cluded that it was unnecessary to pursue this contemptible affair 
further. 

On a form of Observing Chair : by the Rev. "W. R. Dawes. 

Photographs and a description of this were sent, Mr, Dawes 
considering it the most convenient form he had met with. 

Mr. Buckingham wished to mention that he had lately dis- 
covered some acolytes of Veea. One which had been originally 
found four 7ear8 a^ had betn repeatedly seen with the zo-inch 
object-glass, although it had become fainter now. On the i8th 
May, he had discovered another rather brighter than the first, 
and nearly at right angles to it, the first being in a line towards 
the old comes (43" distant). The first had decidedly changed 
position in the four years, but was too faint to bear illumination 
for measurement. Quite lately another had been found preceding 
a Lyrae at an angle of 295°. On 17th July last, the Rev. Mr. 
Crowe, of Huddersfield, saw both the two first with the 9-inch 
refractor. The third was picked up about a month after. 
It was brighter than either of the other two, but this only 
amounted to one-third the light of the companion of Sirius. The 
object-glass and eye-piece had both been rotated to avoid any 
optical delusion. 

Mr. Penrose had seen one of these companions with a. 5^-inch 
object-glass. 

Mr. Browning had looked for these stars with 10 and 12 -inch 
mirrors without success. 

Mr. De la Rue : I will send the place of a companion of Vega, 
which I have often suspected to exist. In looking for these deli- 
cate points of light, not only should the object-glass be rotated as 
mentioned by Mr. Buckingham to test their reality, but the object 
should be observed in different parts of the heavens as flexure of 
the telescope tube may be concerned in their production. 

The meeting then adjourned. 
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N,B. — ^We do not hold ouraelyes answerable for any opinions 

expressed by our correspondents. 

CARVa '* REPERTORY OF COMETSr 



TO THE EDITOR OF THE ASTRONOMICAL REOISTER. 

Sir, — In the November number of the Register, under the " Brief Cor- 
respondence/ G. F. C. asks for a sketch of the plan and character of Carl's 
Repertory of Comete. I the more willingly ask you to furnish hun and 
your readers generally therewith as I think the work should be better 
known in England. 

"Repertorium der Cometen-Astronomie " is by no means a readable book, 
as the phrase is, but is a laborious and careful collection of references to 
the observations and orbital determinations of all known comets, with the 
places in the publications where they are to be found. It is therefore of 
the utmost value to tmyone making investigations into cometary orbits. 
The author remarks in his preface ihAt he has laboured to furnish a pre- 
paratory work to a complete Cometography from its present stand-point, 
such as Pingr^ left so excellent an example of for his own time, which work 
has indeed been used as a basis in the early sections of the one in question. 

I will give two examples of the amount of mention he has given of recent 
comets, selecting Comet IIL 1862 (as he calls it, counting the apparition of 
Encke's Comet for that year as I. 1862) from its interest, as having in all 
probability some close connection with the Ferseides, or August meteors, 
and Brorsen's periodical comet, because an apparition of it is due next 
summer. 

Of the first he says (p. 316) : — '* 1862 III. Discovered on the i8ih of 
July, by Tuttle, at Cambridge (North America) ; on the 22nd of July, by 
Facinotho and Toussaint^ at Florence; on the 25th, by F. Rosa, at Rome ; 
and on the 26th, by Schjellerup, at Copenhagen." 

Then follows a list of all the places at which it was observed, with the 
dates of first and last observations, and reference to the publications where 
all may be found — seven sets of elements (with references also to sdl others), 
of which Hornstein's give a period of 124 years, and Schmidt's values of 
the apparent length of the tail at different times. 

At page 356, he thus speaks of Brorsen's Comet: — "Another Comet with a 
period of about 5 J years was discovered by Brorsen, at Kiel, on the 26th of 
February, 1846. It returned to perihelion in September 1851, but without 
being seen : it was, however, repeatedly observed at its next return, in the 
year 1857. Hind then showed that the present orbit of Brorsen's Comet 
was a consequence of the attraction of Jupiter, which planet it made a near 
approach to in May 1842. D' Arrest {Astr, Nachr. vol. xlvi. p. ioi)has 
more closely investigated this question, and given the following set of 
elements for the orbit of the comet round the sun before the occurrence of 
the great disturbance by Jupiter in the year 1 842. 

"Epoch 1842, April 19, i2h. Berlin. 

o / " 



" Long, of perihelion 
Long, of asc. node . 
Inclination . 
Eccentricity . 
Perihelion distance 



133 26 43 

J07 44 » 

40 50 59 
0-592751 

1-501304 
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"This comet shows, therefore, au analogy with Lexell's Comet (1770 II.), 
in which, however, the transformation of the orbit was yet much more con* 
siderable. The comet wiU, according to B' Arrest's calculations, continue 
within our reach almost until the middle of the next century, after which it 
will again take up a different orbit." 

Then follows his usual list of all the places at which the comet was 
observed, at the only two appearances at which it was seen at all (those of 
1846 and 1857), with dates and references. 

Since I wrote you on the subject of *' the hundredth planet," you are 
doubtless aware that Professor Watson, of Ann Arbor, has added two more 
to the known list^ which he discovered on the 24th of August and the 6th 
of September. These make up the number of minor planets to 94, fifteen 
of which have been discovered in America, conunencing with Euphrosyne in 
1854, at which time 31 only were known. 

I am, Sir, yours faithfully, 

• W. T. LYNN. 

Greenwich, Nov. 6, 1867. 



THE PLANET NEPTUNE, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I should much like to know (through the medium of your excellent 
Register) whether the planet Neptune can be seen through a good opera- 
glass if one knows exactly where to look for him. 

In the Register for September, Mr. H. E. Lowe says that this distant 
planet has lately been in the "field of view," along with 77Pi8cium ; I have 
therefore hunted in that neighbourhood, aud soon found a small star of 
about the 7th magnitude, which forms an almost perfect triangle with 80 
and 77 Piscium. I thought, at first, that this star was the planet which I 
was seeking ; but after several watchings I cannot find that it moves. 

I should feel obliged if some of your readers would kindly inform me in 
your next issue what star this can be whose position I have roughly 
described, and whether Neptune shines as a star of the 7th, 8th, or 9th 
magnitude ; and are there any good star maps that embrace all those mag- 
nitudes ? 

As I have not an equatorial, I trust that you will kindly insert this letter, 
that I may obtain the desired information. 

I remain, Sir, yours faithfiilly. 

Hackney : Nov. 4, 1867. W. L. L. 



JUPITER AND HIS SATELLITES, 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^I observed with much satisfaction the remarkable corroboration of 
my description of the double spot on the 3rd sat^ellite, by the drawing given 
by Mr. Dawes in his interesting letter of the 22nd August last ; and although 
in his letter of the 14th October last he does not corroborate my view of 
the coloured appearances indicated in my letter of the 9th September last, I 
can assure him they were clearly perceptible, not only to myself, but to the 
clergyman of my parish, who was with me for a short time, and to a youthful 
assistant of quick perception. 

The darker shade or cojour of the spot alluded to strongly resembled the 
colour usually left on a roiigh honeycomb sponge under the part cut off. 
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. I saw the kind of apparent elongation of the 3rd satellite mentioned in 
Mr. Dawes's first letter, but nothing like the duplicates alluded to in his 
last, as not seen by him, the deceptive appearance of which I attribute to an 
optical delusion, such as may be noticed by anyone allowing his eyes to 
dwell for a second on a bright circular object, and then withdrawing them 
quickly to a darker ground, where an imaginary circle may be seen for a 
short time, X believe, by anyone, whatever may be the state of his stomach 
or nerves. 

I could not detect any penumbra, or fringe4ike appearance on the circum- 
ference of either shadow, such as that shown on Mr. Proctor's drawing, which 
I intended mentioning in my first letter, but accidentally omitted. 

My 9-inch object-glass* which I used on the occasion, is that made by 
Cooke & Sons for the late Captain Jacob, and it bears well Mr. Bawes'j 
focus test. I believe also its chromatic aberration to be small, allowing the 
right colours of stars to be seen vividly ; and from the latter quality of my 
instrument, its large aperture of glass, with extraordinary freedom from flaws, 
and with the particularly clear sky with which I was favoured soon after I 
began gazing, I certainly think, though with great deference to Mr. Dawes, 
for whose very superior astronomical knowledge and experience I feel great 
respect, that the coloured appearance I saw arose from local atmospheric 
causes not immediately around my observatory, but around the planet itself. 
The unusual illumination of Jupiter was, I find, noticed by other observers. 

I am, Sir, yours faithfollv and obliged. 

South Villa Observatory, near Worcester ; THOMAS BARNEBY, 
November 11, 1857. 



** THE LATE LUNAR ECLIPSE." 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — In a letter you favoured me by printing in the October number of 
the Astronomical Register, 1 averred that no colour was visible during the 
progress of the late lunar eclipse. This assertion requires the qiialification 
— in tdescojpes of large aperture. 

By comparing notes with various correspondents, I have found that most 
observers who used small telescopes found some colour on the moon's 
surface, although much less than is usual during eclipses. 

Several careful experiments have shown me that the amount of colour on 
an object decreases with increase of aperture. The judicious application of 
stops wiU, therefore, greatly facilitate the detection of colour. 

An account of the experiments I have made in connection with this 
subject would occupy too much of your valuable space, so I must reserve 
them for a communication to the Society. 

I write principally for the purpose of stating how far I was in error in 
my first assertion. 

I am, Sir, your obedient servant. 

Upper Holloway : Nov. 16, 1867. JOHN BROWNING. 



DOUBLE STAR MEASURES, 



TO THE EDITOR OF THE ASTRONOMICAL REOISTER, 

Sir, — There are only two points in the Rev. W. A. Darby's letter in this 
month's Register which seem likely to be of any interest to the astronomical 
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public, one of which is the comparison of the magnitudes of 7 Andro^neda and 
of 8 Oygni ; and the other, the dependence which, judging from experience, 
may be reasonably placed upon a small and rather rough woodcut, to repre- 
sent accurately a careful drawing upon a small scale. And these two I shall 
treat as briefly as possible in closing my discussion of the subject. 

1. The two objects above named are referred to by Mr. Darby as being 
of the " same magnitude ; " and part of his criticism on my diagrams is 
founded on that assumption. My own observations have led me to a very 
different result, viz. that y Androm.^2^ or 2 J, and 8 Cygni^^ or 3J-: the 
difference between them under similar circumstances being about |* of the 
difference between the average second and third magnitude. From my own 
observations also, I aimed to represent the diameter of y Androm.ssti"'^, 
and of 9 Cygni»i"'%', the scale of the diagram being 10" to i inch. 

Since reading Mr. Darbjr's letter, I have consulted the Uranometria Nova 
of that most accurate observer, Argelander, and find the magnitude he 
assigns to y Androm. is 2*3 (expressed decimally), and to 8 Cygni, 3*0: the 
difference therefore being 07 of a magnitude. Having also referred to Sir 
John Herschel's valuable sequences of magnitude in his Outlines of Astro- 
nomjft I am surprised to find no fewer than 32 stars in the northern hemi- 
sphere arranged between 7 Androm. and 8 Cygni : the difference being 074 
of the difference of magnitudes 2 and 3 — y being rated (in the language of 
the oidinaiy scale) at 2*50, and 8 at 3-24. 

2. Mr. Darby assumes that it was my intention to draw the position- 
angles as well as the sizes and distances of the disks, with the greatest possible 
accuracy ; and also that subsequently I " deliberately endorsed all (in the 
woodcut) except the comparative sizes of the disks, of the components of 
7 AndromedcBj* Both these assumptions are inconsistent with the facts. 
The question at first started had reference principally to the size of the 
diskSf and the separating power of different apertures i-Andi the position- 
angles were only adverted to because the enormous error of above 100° in 
the diagram, representing Mr. Darby's observation as communicated to me, 
render^ it very doubtful whether the close pair had really been seen cor- 
rectly. An approximate angle woidd have been sufficient to determine that 
point ; and, as the angle in the woodcut did not appear obviously errone- 
ous, I never examined it at all. Now, however, recollecting that 1 had 
taken some pains to make the an|;les nearly correct, I have examined my 
original diagram, and really find it so near the mark I aimed at that it 
would be very difficult for me to improve upon it. In conformity with my 
own results, I intended to draw the position of AS = 64°, and of BC » loS^' 
(being my measure in 1866*9). It is true that the angles in the small and 
rough woodcut differ somewhat from these ; but when it is considered that 
the radius, or central distance, of BC is only o'o6 of an inch, I think this 
can scarcely be wondered at. It would have required very fine and carefal 
engraving on copperplate to attain to a much greater degree of accuracy. 

In conclusion I would distinctly avow that, though I certainly object to a 
woodcut being taken as an undoubtedly correct version of a drawing on so 
small a scale, or perhaps on any, yet I am always sincerely thankful to any- 
one who will point out any real or supposed error I may make — for an 
opportunity is tiius given of acknowledging and correcting a real error, or of 
explaining and removing an appearance of error. 

I remain, Sir, your obedient servant, 

W. E. DAWES. 
Hopefield Observatory, Haddenham, Bucks : 

Nov. 13, 1867. 

P.S. — A densely clouded sky has unfortunately obscured any meteoric 
display which may have occurred this morning. 
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COLOUR OF JUPITER AND THE MOON. 



TO THE EDITOR OF THE ASTEONOMICAL REGISTER. 

Sir, — ^With refexencA to Mr. Browning's letter in the Astronomical ReaiS' 
Ur for October, the edge of Jupiter generally appears to me fainter than 
the centre, though not so dark as the belts ; but I suppose the fact that the 
satellites so often seem bright when seen against the ed^e, and dark when 
in front of the belts, is a proof that the edge is darker than the belts. Of 
course, the edge will look brighter than it really is on account of its con- 
trast with the sky. 

If Mr. Knobel often looks at Jupiter, he will find that the fourth 
satellite is seldom otherwise than the £iintest of the four. 

The Eclipse of the Moon. — In answer to Mr. Browning, the umbra upon 
the moon in the eclipse of September was orange, except near the edge, as 
seen with an opera-glass ; but the colour was much plainer with a 5 -ft. 
refractor. With a power of 80, about the middle of the eclipse, nearly the 
whole umbra was bright orange, contrasting greatly with the bluish colour 
of the bright clouds that flitted across it. The blue colour of the edge of 
the umbra was, however, more perceptible at 11*30 p.h., when there were 
fewer clouds ; at that time the edge of the umbra was blue for a consider- 
able width, but the darkest part orange. The blue may, perhaps, have been 
caused by contrast ; but the orange could not. 

I am, yours, &c. 

Sunderland: Nov. 14, 1867. T. W. BACKHOUSE. 



** SUBJECTS FOR AMENDMENT. 



ir 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — The letter of Peter Pindar, A.R., in the last number, deserves, on 
the whole, to be commended ; but exc^ion may be taken to his too sweep- 
ing censure of " silly questions and enquiries." No doubt editorial discretion 
must be exercised here as in other points ; but it woidd be a pity to spoil 
the free interchange of notes and queries by a tight-laced regard to the 
quality of the latt«r. It often requires some courage to ask a question, and 
no one likes to be extinguished for it by another who may happen to know a 
little better. One who is good-natured as well as gifted will sometimes 
meet a perhaps not very sensible enquiry with a felicity and breadth of 
treatment that, without mortifying the querist, makes others also glad 
that the question was asked. We are losing, one after another, our dis- 
tinguished veterans in the Uranian legion. May the Astronomical Register 
continue to be a help to many of its rank and file I Who knows but one or 
another may be canying the b&ton of a field-marshal in his knapsack ? 
The humblest are doing something by promoting the circulation of this 
periodical, which may be a sort of gymnasium, or nursery, to some who 
may turn out proficients hereafter, and who, albeit they may, in their early 
career, have sometimes asked silly questions, will bear in kindly remembrance 
the forbearance they met with, and imitate it in turn towards others, when in 
a condition themselves not only to put, but to answer, hard and wise ones. 
^ Yours faithfully, 

G. J. W. 
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THE BOYAL ASTRONOMICAL SOCIETY. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — The Royal Astronomical Society is to be congratulated on the yery 
happy inauguration of the session on the 8th. Our president supported 
well the dienity of his high position. He was most happy in his opening 
address and in his remarLi throughout the meeting. All the members who 
presented themselves were courteously receiyed, and seemed quite at their 
ease in reading their papers or making their statements. All the speakers 
(including the Mr. B.'s) seemed pleased themselves, and certainly they 
pleased the meeting, and added their quota in carrying on the great work of 
the Society. The questions from the chair, after a paper or a speech, were 
satisfactory to alL They were put in a good spirit, and tended to elucidate 
what had been stated, and as to Linn^ — ^that bellicose question was discussed 
by the conservatives, who are for no change, and by the movement party, who 
think they have ocular proo& of their contrary opinion, as men of science 
should discuss a doubtful matter. 

As the science we cultivate is of such importance to the world, as it adds 
so much to the intellectual happiness and the social well-being of mankind, 
we cannot be too anxious concerning the great trust committed to the R.A.S. 
Not only its usefidness but its honour and its dignity should be dear to us. 
As regards our opening meeting on the 8th, the expressions of satis- 
faction, during our pleasant half-hour for tea and talk, were numerous and 
hearty. We are fuU of hopes for the future, and as to myself, my sword is 
sheathed, and my ardent wish is " pereat positum rubigine telum,'' and that 
your pages shall not be again troubled by me in my nom de guerre, 

Nov. 12, 1867. PETER PINDAR, A.R. 



REFRACTION ACCORDING TO "N" 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — I can only account for the further question, and the two diagrams of 
your correspondent ''N.," on the supposition that he is not familiar with the 
distinction drawn hj astronomers between what is called the sensible 
and the rational horizon. 

The sensible horizon — ^that which is apparent to the optic sense — does 
not represent the convexity of the earth's surface, to which '* N." calls our 
attention, but the point of that surface on which the observer stands ; 
which point is the middle of the plane drawn by " N." in Fig. i, where no 
object can reach the eye unaffected by refraction, excepting from the 
zenith. 

To avoid the errors of refraction, astronomers calculate the true place of 
the heavenly bodies by the rational horizon, drawn through the earth's 
centre, as in Fig. 2 ; but this in no way affects any argument I have raised ; 
and, as we have now mutually explained, I trust to be permitted to drop 
the subject. 

Your obedient servant, 

Fairseat, Wrotham : W. E. HICKSON. 

October 5, 1867. 
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BEVISSW. 



t^t and Work at the Great P^amid, during the months of January, 
February , March, and April, 1865; with a discussion of the facts 
ascertained. By Professor C. Piazzi Smyth. 3 vols. Edmonston & 
Douglas, Edinburgh, 1867. 

In the above work, of which the main feature is that it deals with an 
authentic and contemporary astronomical: monument, of an age far earlier 
than any of the Greek Astronomy, or than the Chaldsean either, of which 
we possess certain and contemporary proof, there will be found some 
interesting particulars bearing on the subject so admirably opened before 
our readers, and to modern astronomers generally, by Mr. George J. 
Walker in the appendix to our last number. 

Mr. Walker there endeavours to set forth that the constellations were 
not invented by the Greeks, but had a far earlier, as well as holier, origin, 
and one towards which all Christians may look with intense satisfia^tion 
and joy. But most, if not all, of his data were conclusions only based on 
literary assertions, rather than proofs, of a long subsequent time. 

Here, however, in the Great Pyramid, we have a scientific monument, 
which has come down to us with very little comparative injury from pre- 
cisely that early and unknown time, of not only long before the Greeks, and 
before the first of the Babylonian and Assyrian inscriptions, but of before 
Moses, and before Abraham. What, then, does that most ancient monument 
say, touching this pre-Grecian and anti-pagan theory of the constellations ? 

The question is evidently one of the very highest importance in the 
present day, and it may be long before a full answer can be rendered ; 
but meanwhile a beginning of the results seems to have been attained in 
the above-mentioned work, and will be found chiefly in its 3rd volume, pp. 
240-293 ; pp. 489-495 ; and pp. 545-569 : the length of which passages will 
excuse us from attempting to quote them here. 



THE NOVEMBER METEORS OF 1867. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — ^The reminiscences connected with the November meteors of 1866 
are so numerous and impressive that I determined, notwithstanding the 
probability of the 1867 display being very inferior, or even altogether 
doubtful, to continue observations during the entire night, rather than miss 
an opportunity of observing any of the phenomena that might have occurred. 

I commenced my watch at 10 o'clock on the evening of Wednesday, 
November 13, and continued it until 5.30 of the morning of Thursday, 
November 14. The Moon shone brightly during the whole night, the sky 
was filled by a delicate white semi-luminous mist, and stars of the first 
magnitude were alone visible. The only meteors seen by two companions 
and myself were one faint meteor at 3.45, and one rather brighter meteor 
at 4 o'clock. 

I have since heard that two other meteors were seen about 3 o'clock a.m. 
Thursday, and one very bright meteor at about 5 o'clock p.m. Wednesday. 
At 4 o'clock ▲.]£. Thursday, the sky became more thickly overcast with 
cloud, and at 5 o'clock stars and moon were entirely shut out from vision. 
The atmosphere continued exceedingly and unbrokenly clouded until the 
morning of Friday, so that all chance of seeing meteors, except such as 
closely approached the Earth, was entirely excluded ; and no such large and 
closely approaching meteors are reported to have been seen in this locality. 
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Ab the maximam period of the meteoric display was expected to occur 
about 7 o'clock a.m. on the 14th, it is probable that, had the sky been 
dear, many meteors would have been seen, and this is the more probable 
as reports from France indicate that meteors in considerable numbers were 
seen there. We shall, of course, wait with great interest for reports from 
America, .and it is to be hoped that atmospheric conditions were more 
favourable there than they appear to have been over the greater part of the 
British Isles. I am, yours obediently, 

Newcaatle-on-Tyne : Nov. 16, 1867. T. P. BARKAS. 

TO THE EDITOB OF THE ASTRONOMICAL REGHSTER. 

Sir, — ^The weather at Scarborough, which had been most dismal and 
foggy for some days, showed some signs of improvement on the 1 3th inst. 
though it was still feared that the night would not be sufficiently dear for 
observing the meteors. However, long before midnight, the principal stars 
in the neighbourhood of Leo began to show dimly through the mists, and, 
with a few intervals of obscurity, they remained visible imtil daybreak. 
Stars below the second magnitude were scarcely ever seen; and thus, 
while in general it would be impossible to mark the meteor courses, or 
observe the radiant with any precision, the expected display could not fail 
to be noticed had it taken place. That it did not take place, at least to any 
striking extent, within view of this locality, will be seen from the following, 
which I copy from my notes made during the night : — 

From midnight to near 4h. a.il, sky misty. Principal staris about Leo 
dimly visible. 

4h. A.M.— Overcast with light cirro-cumuli. 

4ih. — Cleared away. Leo well seen. 

5h. — Overcast with a broad sheet of vapour ; no stars, but meteors might 
be seen. Moon visible, surrounded by a large halo. 

5h. 20m. — Region of Leo, Cancer, Gemini, and Canis Minor pretty dear ; 
the larger stars easily noticed up to 5h. 50m., when th^ sky became over- 
cast with thin fleecy clouds. One meteor momentarily glimpsed through a 
rift. 

' 6h. 20m. — A thick scud from the S.W. covered up stars and Moon, while 
on the east, the mist-banks over the sea were reddening in the daybreak. 

6h. 30m. — Scud quickly replaced by a misty canopy, dense towards the 
west, but light enough from the zenith towards the east to prevent any 
moderately bright meteors moving in that direction to be seen. 

7h. 30m. — The sky not so overcast, nor the daylight so strong as to prevent 
the observation of meteors ; but up to this hour only the one above men- 
tioned was noticed. 

Scarborough: Nov. 15, 1867. J. BIRMINGHAM. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

Sir, — Here the weather has been completely unfavourable for the ob- 
servations of November meteors. The watch was kept up during the two 
nights of the 13th and 14th November, to catch all the glimpses of un- 
covered sky, but with no profit at alL Fortunately enough, in the morning 
of the 14th, after a shower, the sky became clear, and half a dozen meteors 
were seen between 6h. and 6^h. in a part of the sky about three-tenths dear. 
A few others were seen between 5h. and 5^h. in some breaks of the clouds. 
This fact is sufficient to prove that the appearance has taken place. If it 
has happened during our daytime, the Americans will tell us. 

Here, Professor Respighi, looking at the sun, has s^en some black dots 
passing rapidly before the disc ; but he does not dare to say that they were 
meteors. 
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So a Tery tsoublesome labour has been rewarded with rery little profit, 
but not entirely lost. 

If you think that this notice may interest the Society, I beg you to pre- 
sent it to the members. 

Truly yours, 

Bome: Not. 19, 1867. P. A. SECCHI. 



TO THE EDITOB OF THE ASTRONOMICAL REOISTER. 

Sir, — Though I kept watch here from midnight till daylight on the 
morning of the 14th inst., only one meteor was seen, owing to clouds which 
constantly covered the sky. 

As this meteor must have been reiy brilliant from having been seen 
through thick mist, I have fient you a note of it^ in the hope that it may be 
identified elsewhere. I fear, however, from its appearing at no high alti- 
tude in the north, that it will not have been observed at a station much 
Bouth of this. 

Meteor, yellow, with long train. Time, 5h. 22m. a.m. Q-.M.T. Arc 12°, 
Path, horizontal W. to E. Middle of path due N. Altitude 33°. Latitude 
of station 57^ 10'; longitude oh. 8m. 24s. W. 

The evening of Monday, the i8th inst. was xmusually fine, and t Lyras 
was easily double to my naked eye. On most moderately fine nighta I can 
divide this object, but never did so before with such perfect ease.. 

Perhaps some of your correspondents will give their experience of this 
object, and suggest other testa for comparison of unassisted eyesight. 

I remain, Sir, yours faitiifuUy, 

King^s College, Aberdeen : - DAVID GILL. 

November 20, 1867. 

POSITION OF METEORS. 



TO THE EDITOR OE THE ASTRONOMICAL REOISTER. 

Sir, — ^In the outline, given in your last number, of the method of finding 
the height of meteors, I should perhaps have noticed the effect of the Cur- 
vature of the Earth. 

It will occasionally happen that the observations of a meteor are both 
numerous and exact, in which case the correction for curvature should not 
be omitted, although there is nothing gained by determining the heights of 
meteors within a few yards. As a rule, the altitudes given are not nearly 
within a degree or two of the true altitudes, so that applying any correction 
to them would be absurd. As the curvature does not sensibly affect the 
azimuths employed, the point C (see figure, page 230) is sufftciently correct, 
but to determine the height of M, the observed altitudes at A and at B 
should be increased by half the angles which the sides A C and B C, res- 
pectively, subtend at the centre of the earth, which angles are readily found, 
since jo English miles subtend 8*6 minutes, or 100 miles, x^ 26', at the 
centre of the Earth. 

I am. Sir, your obedient servant, 

Southsea: Nov. 11, 1867. G-. L. TUPMAN. 



At Birmingham, Mr. F. Bird observed seven meteors between 
Z2h. 1 8m. and i4h. 36m. on the morning of the 14th November, after 
which the sky became overcast. 

The Gornhill Magazine for November contains a good popu- 
lar article on Shooting Stars, Meteors, and Aerolites. 
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ASTRONOMICAL OCCURRENCES FOR DEC. 1867. 



DATE 


Principal Occurrences 


Jupiter's Satellite 


Meridian 
Passage 


Sun 


1 

2 
3 

4 

5 
6 

7 
8 

9 

10 
11 


h. m. 


Sidereal Time at Mean 

Xoon, 16 39 267 
Meridian passage of the 

Sun, lora. 53s. before 

Mean Noon 


Ist £c. R. 

/ 


h. m. 8. 
6 54 12 


h. m* 
Moon 

4 1*8 


Mon 






1st Sh. E. 
«nd Oc. D. 


8 10 


4 47-2 


Tues 


o 54 

22 21 


(Conjunction of Moon and 

Jupiter, 2«>o'S. 
} Moon's First Quarter 


;f rd Oc. K 
„ EcD. 
„ Ec. R. 


4 17 , 
6 7 56 

9 29 36 


5 3»-o 


Wed 


5 26 


Near approach of Moon to 
* Aquarii (4^) 


*^ud C»ti. I. 
» Tr.E. 
„ Sh. E. 


6 2 
851 


6 167 


Thur 










7 20 


Fri 










7487 


Sat 


3 55 


Near approach of Moon to 
y Pisciam (4^) 


1st Tr.l. 
„ Sh. I. 


7 54 
9 13 


8 37-6 


Sun 


8 2 

8 10 

318 

3 43 
II 33 


Occultation of B.A-C. 830 

(6) 
Reappearance of ditto 


1st Oc. D. 
4th Ec. D. 
1st Ec. K. 
4kth Ec. R 


8 49 48 

9 ^5 4» 


9 29-5 


Mon 


Occultation of /Tauri (4) 
Reappearance of ditto 
Greatest westerly elonga- 
tion of Mercury, 2cP 53' 


Ist Tr. E. 
„ Sh,E. 


VI 


10 «4-9 


Tues 


3 51 

4 H 

5 40 

6 53 

15 21 
i6 17 


Occultation, reappearance 

of 81 Tauri (5i) 
Occultation, reappearance 

of 85 Tauri (6) 
Near approach of Moon to 

Aldebaran (i) 
Near approach of Moon to 

a9 Tauri (5^) 

Occultation of B.A.C. 1526 

(6) 
Reappearance of ditto 


3rd Oc. D. 
„ OcR. 


tn 


II 23-9 


Wed 


10 
849 

9 H 
33 

546 

1244 

11 29 

12 31 


Full Moon 

Occultation of 130 Taari(6) 

Reappearance of ditto 


«ud Tr. 1. 
„ Sh. I. 
„ Tr.E. 


8 39 
8 57 


12 255 


Thur 


12 

13 
14 

15 


Conjunction of Saturn and 

Mercury, 0° 9' JS. 
Occultation, reappearance 

of 26 Greminorum (5^) 
Conjunction of Moon and 

Uranus, 4° 34' N. 






13 28-1 


Fri 


Occultation of 5 Cancri (6) 
Reappearance of ditto 


2nd Ec R. 


5 33 19 


Uranus 
13 22*0 


Sat 


19 33 
21 30 


Conjunction of Mercury and 

V Scorpii, o*' 2' S. 
Conjunction of Mercuiy and 

y Scorpii, 9m. 6s. £. 






13 179 


Sun 


16 21 
19 5 


Occultation of A Leonis (5) 
Reappearance of ditto 
Conjunction of Mercury and 
/31 Scorpii, iim.7 V^. 


Ist Oc. D. 


7 14 


13 138 



f 
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DATS 


Principal Oocorrenoes 


Jupiter's Satellites 


Meridian 
Passage 


Mon 


16 

17 

18 
19 


h. m. 

>3 5* 
15 2 

1 


Sidereal Time at Mean 

Noon, 17 38 38*1 
Occnltation of c Leonis (5) 
Reappearance of ditto 


4th Tr. I. 
1st Tr. I. 

„ Sh.l. 

„ Tr. E. 

„ Sh. E. 

41th Tr. E. 


h. m. 8. 
4 22 

4 22 

5 37 

6 42 

7 56 
9 » 


h. m. 
Uranus 

13 97 


Tues 


1 

13 10 

IS 34 


Xear approach of Moou to 

^ Virginis (3i) 
t Moon's Last Quarter 


1st Ec. R. 

3rd Oc. D. 


5 H " 
9 3 


13 56 


Wed 




Meridian passage of the 
Sun, 3m. i98.before Mean 
Noon 


«nd Tr. I. 


847 


13 1-5 


Thur 


13 56 


Occultation, reappearance 
of /'Virginis (5) 






12 574 


Fri 


20 
21 

22 

23 
24 
25 
26 




»nd Ec. R. 


8 zo 43 


12 53*2 


Sat 






3rd Sh. I. 
„ Sh. £. 


414 
7 45 


-12 49*1 


Sun 


16 23 
18 56 


Conjunction of Moon and 

Saturn, 30 11' S. 
Conjunction of Jupiter and 

0- Aquarii, im.'4 E. 


Ist Oc. D. 


9 n 


12 45*0 


Mon 


21 44 


Conduction of Moon and 
Mercury, 40 31' S. 


Ist Tr. I. 
„ Sh. I. 
„ Tr.E. 


6 21 

7 33 
5 41 


12 40*9 


Tues 






1st Ec. R. 


7 940 


12 36*8 


Wed 


n 39 
16 7 


% New Moon 

Conjunction of Moon and 
Mars, 50 15' S. 






12 327 


Thur 


1649 








12 28*6 


Fri 


27 

28 
29 
30 
31 


Conjunction of Moon and 
Venus, 40 42' S. 


2nd Oc. D 


5 43 


12 24*5 


Sat 


3 49 

4 49 


Occnltation of B.A.C. 7097 

(6) 

Reappearance of ditto 


3rd Tr. E. 
n Sh. I. 


7 16 
§ 17 


12 20*3 


Sun 






2nd Sh. E. 


6 I 


12 16*2 


Mon 


15 52 


Conjunction of Moon and 
Jupiter, 1^ 18' S. 


1st Tr. I. 


8 21 


12 xrx 


Tues 






Ist Oc. D. 


5 43 


12 80 
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THE PLANETS FOR DECEMBER. 



Mercury will rise during the first part of the month abont two hours 
before the Sun, and will therefore be well situated for observation as a 
morning star. 

h. m. 8. o / 

i8tR.A. 15 19 33 Decl. — 15 39 Diameter 8"*o 
15th „ 16 5 16 „ 19 9 f» 6"*o 

Venus will now set later each evening, and at the end of the month is 
in a tolerable position for observajbion after sunset. 

I St R.A. 17 41 5 Decl. — 24 13* Diameter io"'4 
15th „ 18 57 54 „ 24 si >f io"-8 

I Illuminated portion of the disk of Venus, 0*943. 

Jupiter may still be seen in the south-west in the evenings. 

ist E.A. 22 zo II DecL — 12 32^ Diameter 39'''4 
15th „ 22 17 28 „ II 49J „ 37"-6 

Saturn may now be observed in the mornings before sunrise. 
ist R.A. 15 45 15 Decl. — 17 56 Diameter i5"'0 
15th „ 15 51 54 „ 18 16J „ i5"-o 

UronuB is now well situated for observation, passing the meridian 
shortly after midnight at the end of the month. 

7th R.A. 6 52 8 Decl. + 23 17J Diameter 4"-2 
19th „ 6 so. 4 „ • as *o I. 4"'» 

Neptune may also still be observed, passing the meridian about 6 o'clock 
in the evening at the close of the year. 

7th E.A. o 48 o DecL + 3 23^ 
19th „ o 47 43 „ 3 22J 

The Minor Planet Vesta will arrive at opposition this month; the 
mean opposition magnitude being 66. 

ist B.A. 6 41 13 Decl. + 20 15} 
15th „ 6 28 35 „ 20 56J 

31st „ 6 10 52 „ 21 48 



BBIEF COBBESPONDENCE. 



Sabrina Land. — In reply to D. T. K. — ^In 1838, Balleny dis- 
covered a projecting coast-line near 1 16^ E. long.^ which was called Sabrina 
Land. In 1839, Charles Wilkes, U.S., discovered a coast-line near the 
Antarctic circle, including Sabrina Land, extending from 1 54° E. long, to 
97° E. long. " The discoverers of these new countries have only in a very 
few cases been able to effect a landing, the coasts being skirted with a bank 
of either solid or broken ice, which generally extends from five to ten miles, 
and, in some places, to twenty miles from the shore. Between the moun- 
tain ridges valleys are observed, but they are filled with snow and ice nearly 
to the summits of the mountains, and these icy masses being converted into 
glaciers, protrude into the sea. In summer enormous pieces are broken off 
from them, and to this cause are owing the numerous icebergs which render 
th^ navigation along these coasts more difficult and dangerous than in the 
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most northern latitudes which have been visited by our whalers." — (Eng- 
lish Cjclopsedia, Geograph. Div. Art. Polar Countries.) Not yery promising 
as a station for obsezringthe Transit of Venus ! G. J. W. 

The Memoirs of the Royal Astronomical Society. — The 

following information was obtained at the meeting on the 8th of November : 
— Volume zxzT. of the MeTnoirs will be issued to the Fellows of the Society 
at the price of 140., and to the public at 254. ; vol. zxxvi. will be given to 
the FeUows on apvlication (in the same manner as the Transaotions of the 
Jtoyat Society), If a^Fellow cannot call for it, he may send a messenger 
with a written application, but letters by post cannot be attended to. This 
volume will be sold to the |)ublic for \o8,\ in the latter case containing the 
Monthly Noticee in the quarto form, which the volumes given to the FeUows 
do not contain. 

INSTRUMENTS, &;c. FOB SALE. 

These NoticeB, which are xestricted to two lines each, are inserted free of charge to 
Bubacribers : appHcations respecting prices and other particulars to be made to the 
Editor, with a stamped enveloiM for reply, without which no answer can he sent. — ^For 
Advertiaements with prices and more complete details, a small charge will be made. 

K.B.— It is particularly requested that we may be informed when instruments are dis- 
posed of, in order that the notice may be withdrawn, and fruitless applicatioui 
prevented. ^ 

Achromatio Befractor, 6*4 in. ap. 8^ ft. focus, by Merz^ equatorial and 

clockwork by Troughton ^ Simms. ' [73] 

Achromatib Befiractor, 4 in. aperture, by Cooke ^ Sons ; equatorially 

mounted, complete in every respect. [1^] 

Achromatic Befractor, 4 in. aperture, by Cooke ^ Sons, with or without 

equatorial stand, complete. [H^] 

Aohromatio Befractor, 3^^ in. ap. 50 in. focus, with brass tripod, comet, 

landscape, and 4 other powers 74 to 260. [11-1] 

Gregorian Beflector, 4J in. ap. 2 ft. focus, by Dollond, 4 powers, 50 to 

200, finder, &c, on brass table stand. [63] 

Aohromatio Object-Glass, 4|in. ap. 62 in. focus, by Slugg, with brass 

cap and receiving cell, for mounting on tube. [85] 

Transit Instrument, 3J in. ap. 5 ft. focus, Ys fitted with agates for 

mounting on stone piers. [29] 

Transit Instrument, 2J in. ap. 30 in focus, by Troughton 4" Simmsy with 

micrometer eye-piece and cast-iron adjustable stand. [107] 

Equatorial Stand, for 5 ft. telescope : with circles, &c. complete. [90] 
Equatorial Stand, for a 5 or 6 ft. telescope : 13 in. circles, divided on 

silver, to 10" of space and 4s. of time. — Has never been used. [55] 
Polar Axis, of mahogany, 7 ft. long, adapted for a 4 ft. telescope, with 12 

in. circles, reading to minutes. [66] 

Tube of' handsome polished mahogany, suitable for O.G. of 8 in. ap. and 

9^ ft. focus ; brass mountings, 2 in. finder, and illuminating apparatus, 

complete. [H®] 

Bight Ascension and Declination Ciroles, 10 in. [1-09] 

Speculum Grinding Apparatus, capable of working a 7 ft. speculum : 

with tube and fittings for a 9 in. Newtonian. [57" 

Astronomical Clock : zinc and steel compensation ; price low. [114' 
Pair of Globes, 21 in. diameter, on high stands, by Gary. [117' 

Smyth's Cycle of Celestial Objects : 2 vols, in good condition. [US' 
Becreative Science : and the first three volumes of the Photographic 

Journal ; price very low. [30' 

Iialande's Astronomy, 2 vols. 4to. \}-^^. 
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IKSTBUMENTS, Sui. WANTED. 



▲sironomlcfll Clock, sot rery first-lass ; price low. [65 

XquAtorifll Stand, for a 5 ft. Refractor: graduated circles. [85 

BraM Tripod for a 2 ft. Telescope : condition not materiaL [106 

Tranait Inatrtunant, 2 in. ap. 18 or 24 in. focos. [71 

Transit Instrmnent, i^ in. aperture, about 20 in. focus. [102 

Monthly ITotioes of toe Boyal Astronomical Society, Vol. 3. [26 

Monthly VotiGes: Vol. 5, No. 12. [82 

Bartholomew ^escot on the Uniyerse, published 1823 : a copy wanted, 

in good condition. [84] 

OalbraitVs Mathomatioal and Astronomical Tables, 2nd edition. A 

good price will be given for a clean copy. [105] 



Obskrvations of LiNvi. — ^The following circular Has been 
issued by Mr. Birt on behalf of the Lunar Committee : — ** The accurate 
measures made by Hr. Huggins on July 9, 1867, of this object, including 
ike bright tnargin, viz. i"'7 {Monthly Notices R.A.S., vol. xxvii. p. 296), 
the announcement by Herr Tempel that on July 22, 1867, it appeared to 
him as being then filled up (Aatronomische Nachrioktenf 1655), and no 
information respecting it having been received by the Committee since 
July 9, rendered it desirable that observations of the large white spot 
should be resumed with the view of ascertaining the state of the large shallow 
crater and of the orifice {small crater) within it. It is also important that 
measures of the small crater should be made at least once in every lunation. 
•^P.8. — Contemporaneous observations of the mountain y Posidonius, also 
of the black point on its summit, will be valuable in connection with the 
present state of Linn6." 
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